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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢us3uke 0a30BOro YpOBHS Ha YPOBHE CpEHEro OOIlero
oOpa3oBaHus pa3pab0oTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHUN K pe3yibTaTaM
OCBOEHHSI OCHOBHOHM 00pa3oBaTeIbHOM MporpaMmsbl, npenactaBieHHbIXx B OI'OC
COO, a Takxe ¢ yué€roM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHLEMUMU TpenojiaBanusi yuyeOHoro npeamera «Puszuka» B 00pa3oBaTeIbHBIX
Oopra"usanusax Poccuniickon denepanun, peanu3yommux OCHOBHBIE
o0Opa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mnporpaMMmbl MO (U3MKE HaNpaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 kmaccoB mpu
o0yueHun ux (usuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-ACSTEILHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM M METalPpEAMETHBIM Ppe3yJIbTaTaM
oOy4eHHs, a TaKXKe YYUThIBAET HEOOXOAMMOCTb peaU3alMu MEKIPEIMETHBIX
CBA3€H (UBHKM C €CTECTBEHHO-HAy4YHbIMH Yy4YE€OHbIMU MHpeaMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE L€ M3y4YeHUs (PU3MKUA HAa YPOBHE CPEAHEro OOLIEro
oOpa3oBaHUsl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeJMeTHbIe, TpeIMEeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3uKe BKIIOYAET:

* IUIAHMPYEMBIE pe3yJbTaThl OCBOECHUA Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00YUYEHUS;

* cogepxaHnue yueOHoro npeamera «dusmukay 1no rogam oO0y4eHus.

®duzrka kKak Hayka o HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyNas B
KayecTBe y4eOHOIo IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUI 00 okpy:xaromiem mupe. HIKoapHBIN Kypc GU3HKK — CUCTEMOOOPa3yOINI
JUIS €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SIBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszudeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpejeNsieT  XapakTep M pa3BUTHE
pa3HOOOpAa3HBIX TEXHOJOTHM B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4YEHUSI HOBBIX MAaTe€pHaJOB C 3aJaHHBIMHA CBOMCTBAMU M APYIHX.
N3yuenne ¢u3MKM BHOCUT OCHOBHOM BKJIAaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydaromuxcsd, B (HOPMUPOBAHHE YMEHUN MPUMEHSTH
HAy4YHbI METOJI MO3HAHUS PU BBIOJIHEHUHU UMH YY€OHBIX HCCIIETOBAaHUMH.

B ocHoBy kypca ¢usukm s YpOBHS CpEIHEro o0OImero oOpa3oBaHUS
NOJIOXKEH pAX UACH, KOTOpPBIE MOXXHO paccMaTpuBaTh KakK IPUHLHIBI €0
MOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3iejoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM € HEW MaTepual Kypca (pU3MKH
o0beuHEH BOKpYr ¢u3MUEeCKMX Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus NpeAnosiara€T HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTCHIMANTA (PU3NYECKON HAyKH, OCMBICIICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BuTMEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTHYECKUMU ITPoOIeMamMu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc ¢dusukum  mpegmnosiaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHHUUYECKUX U TEXHOJOTMUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcsi TOCPEIACTBOM BBEJCHUS DJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU W TEXHOJIOTMH, a TaKXe 00CYyXKIACHUs
po6JieM palroOHAIBHOTO MPUPOIOTIONB30BAHMS U HKOJIOTHYECKOM 0€30MacHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (DU3WKH Ha ypOBHE CPETHEro OOIIETro
oOpa3oBanus sBISAIOTCS (pusmyeckue Teopuu (hopMHUpOBaHUE MPEICTABICHUN O
CTPYKTypE MOCTPOEHUS (PU3HMUECKON TEOpHH, poiau (GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX TMPEACTAaBICHUSIX O TMPUPOJE, TpaHUIAX
NPUMEHUMOCTH TEOpPHH, JJisI OMNUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-eSTENHbHOCTHBIN TOJIX0/ B Kypce (DU3MKU peanu3yeTcsl MpexkIe
BCETO 3a CU€T OpraHMU3allud AKCIEPUMEHTATBLHON JNESITEIBbHOCTH O0yYarolIUXCs.
Jlns  GazoBoro ypoBHSL Kypca (UMK — OTO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpAaTOpPHBIX padoT,
KOTOpBIE B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMN CIMCOK YYCHUYECKHUX
pakTUYecKUx paboT. BhifeneHne B yKa3aHHOM IepedyHe J1abopaTopHBIX pador,
NPOBOJAMMBIX JUISI KOHTPOJIE W OICHKH, OCYIIECTBISETCS y4YaCTHUKaMU
0o0pa3oBaTeNpHOTO TMpolecca HUCXOAS W3 OCOOEHHOCTEW IUTAHUPOBAHHS U
ocHameHus kaOuHera ¢Qusmku. Ilpum dsToM  oOecmeyuBaeTcss  OBJIAJCHUC
0oOy4YaronMMuUCs yMEHUSIMU TPOBOJIUTH KOCBEHHBIE W3MEPEHHS, HCCIIEIOBAHUS
3aBUCUMOCTEN (U3UUECKUX BEJIUYMH M TIOCTAHOBKY OINBITOB IO IPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yAENSIETCS PEUICHUIO PACUETHBIX M KaueCTBEHHBIX
3agad. [Ipu 3TOM 1 pacyE€THBIX 3aJa4 MPUOPUTETOM SIBISIFOTCS 33/1a4d C SIBHO
3a/1aHHON (PU3NYECKON MOJIEIIbIO, TTO3BOJISIFOIINE TPUMEHSTh U3yUEHHbIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliesa Kypca, TaK W MHTETPUPYS 3HAHUS U3
pa3HbIX pa3zienoB. [[s KauyeCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
0OBsSCHEHHE TPOTECKaHUs (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKpPYIKaromeh
XKU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOJAENU JUIsl CUTYyalluu MpPaKTHUKO-
OpHEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecledYeHH0 ydeOHOro mpoliecca 0a3oBbIi ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CpeaHEro o0IIero oopa3oBaHus TOJHKEH U3y4aThbCsl B YCIOBUAX
IpEeIMETHOrO0 KaOWHeTa (UM3MKM WIA B YCJIOBHUSX HHTETPUPOBAHHOIO KaOWMHETa
PEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOunere (Qu3MKM AOMKHO OBITH
HeoOXouMoe J1labopaTopHOe OO0OpYAOBAHME JJIS BBIMOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3HKe YYCHHYSCKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
00opyoBaHuE.

JlemoHCcTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAUUWA s
UCCJICIOBAHMSI  M3Y4YaeMbIX  SBJIIGHUH W  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE I YYCHUYECKHX TMPAKTHUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMILUIEKTOB U OOecreunBaeTcsi B pacuére
OJIHOTO KOMILIEKTa Ha JABYX oOydJaromuxcs. TeMaTH4ecKHe KOMIUICKTBI
7a00paTOpHOTO OOOPY/IOBAHUSI JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX W IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMU 1IEJISIMU U3y4YEeHHS (PU3UKHU B 00111eM 00pa30BAHUHU SIBIISIIOTCS:

e (GopMHpOBaHHE HWHTEpPECa M CTPEMIICHHS OOYYaIOIUXCS K HAyYHOMY
W3YUYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIICKTYAIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE NPEJICTABICHUN O HAYYHOM METOJIe MO3HAHUS U (DOPMUPOBAHKE
UCCJIeI0BATEIHLCKOI0 OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSM;

e (OpMHpPOBAHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa H3yYCHHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPM3HKH;

e (¢dopMHpOBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3HUecKuX 3HAaHUHM U HAYYHBIX JJOKA3aTEIbCTB;

e (dopMHpOBaHHUE TPEACTABICHUN O PoJu (HU3UKU JUIS Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHre 3TUX leleld 00eCreynBaeTCsl PEIICHUEM CIEAYIOMUX 3a/1a4d B

nporecce u3yueHus Kypca GU3uKH Ha YPOBHE CpeTHEero o0IIero oopa3oBaHus:



e TpHOOpPETeHHEe  CHUCTeMbl  3HaHMM 00  0o0mmMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTIOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PHU3UKH;

e (GopMHpOBaHHE YMEHUN TNPUMEHITh TEOPETHUYECKUE 3HAHUSA IS
OoOBbsACHEHMS] (PU3UYECKUX SBJICHUA B TPUPOAE U IS TPUHITHUS
MPAKTUYECKUX PEIICHUH B MMOBCEIHEBHOMN KU3HMU;

* OCBOCHHME CIIOCOOOB pEIICHHS pa3IMYHBIX 3a7ady C SIBHO 33JaHHOU
dusnyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3JlaHne (PU3HIECKON MOJICIH, aICKBATHOM YCIOBUSM 3aJ1a4H;

e TIOHMMaHWE (PU3NYECKUX OCHOB W TMPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMUCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJAJICHUE METOJAMHU CAMOCTOSATEIIbHOTO IUIAHUPOBAHUSA U IMPOBEICHUS
bu3HUEeCKUX SKCIEPUMEHTOB, aHAIN3a W HMHTEpIpeTanuu UHGOpMaIliy,
onpeereHus: JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJbTaTa;

e CO3JaHHUE YCIOBUHU JUIsl pa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPYECKOU EATEIBHOCTH.

Ha wusydenune ¢usuku (6a30BbII ypOBEHb) HAa YPOBHE CPETHETO OOIIETO
obpazoBanust otBoguTcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIEIO), B
11 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemeiit B mnporpamme 1o (U3MKE TMEpPEeUCHb JIa0OPaTOPHBIX U
MPAKTUYECKUX PalbOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeNeHUsT JTA0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUIYaJIbHBIX
0COOCHHOCTEH 00yJarOIIMNXCS.



COJEPXAHME OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®dusnka — Hayka o mpupone. HayuHble METOABI NMO3HAHUS OKPYKAOLIETO
mupa. Ponb DOKCnepuMeHTa M TEOpUM B INPOLECCE IO3HAHUS IPUPOJBI.
DKCHEPUMEHT B (PUBHKE.

MopenupoBanue (pu3MyecKux sSBJICHUA M TpolieccoB. HayuHble THMIOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHuIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MUpa, B IPAKTUYECKON JEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCHUTENBHOCTh MEXAaHWYECKOTO JBUKEHHS.
Cucrema otcuéra. Tpaekropusi.

[lepemenienue, cKopocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOpPOCTh) U
YCKOpPEHUE MaTepuajbHOM TOUKH, UX MPOCKIMH HAa OCHU CUCTEMbl KOOPJUHAT.
CiioxeHne nepeMenieHnui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOInHEHOe nBrkeHue. ['paduku
3aBUCHUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHUs, IYTU W NEpPEeMEUICHUs
MaTepuajIbHON TOYKU OT BPEMEHH.

CBoOosiHOE TIafieHue. Y CKOpeHUue CBOOOHOTO MaeHUS.

KpuBonunennoe  nBuxkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKH IO
OKPY>KHOCTH C OCTOSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JJUHEHHAS
ckopoctb. [lepuon n yactora obpanieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHu4yeckre yYCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE MTepeavn.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILTFOCTPALUs KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeobpazoBanye NBUAKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenune Ten B BO3AyX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBukeHus Tena, OpPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO MaACHUS.

Hanpasnenue ckopocTy pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOMN
CKOpOCTH.

HccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, MPOMAECHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydenue nBUKEHUS MIAPHUKA B BA3KOM KUAKOCTH.

N3yuenune aBuxeHus Tena, OPOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutenbHOCcTH  T'anmmnes.  IlepBelii  3akoH  Hbrorona.
NuepunanbHpie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Tpunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUI MaTepUaIbHOU TOUKU. Tperuit 3akoH HproTOHA 1711 MaTEpUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tskectn. IlepBas kocMmuueckas
CKOpOCTBb.

Cwuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, cKoibxkeHus, kauenusi). Cuia tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOIBKEHHUS U cuiia TpeHus nokos. Koadduiument tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TeJIa B )KUJKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpallaTeIbHOE ABMXKEHHE a0COIIOTHO TBEPOTO Tela.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIIA.

TexHu4yeckre yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: MOAIINITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHUE Macc B3aUMOAEHCTBYIOIINX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CiioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHeHUE CHII TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopmusie pabomul

N3yuenune aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B IPYXKUHE U
pPE3MHOBOM 00pasiie, OT X JAehopMaIlii.

HccnemoBanne ycIIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmmnynsc marepuasbHOM TOYKH (TeNa), CHUCTEMbl MaTe€pUATIbHBIX TOYEK.
Nmnynse cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHUS MMITYJIbCa.
PeakTuBHOE NBHXKEHHE.

Pabora cusnbl. MOIIHOCTH CUIIBL.

Kunetnueckass sHeprus MarepuaibHOW To4ykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTHUU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nedhopMupoBaHHOM  TipykuHbI.  [loTeHnManbHast  2HeEprust Tena  BOIU3H
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHple W HENOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKON JHEPrUHM CHCTEMBI TEll
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckne yCTpOWCTBA M IPAKTUUECKOE NMPUMEHEHHE. BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexo moTeHIMATBHON YHEPTUN B KHHETHYECKYIO M OOPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yueHnne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHMYECKOW DHEPTUU
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEPpMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBHKEHHUS U
B3aUMOJICMCTBUSI YacCTUI] BElIECTBA. MoOJAENM CTPOCHUSA Ta30B, XKUJKOCTEU H
TBEPJIBIX TEN U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TennoBoe paBHOBecHue. Temmeparypa u €€ uamepenue. lllkana temmeparyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpHHM HAeaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpeaHENd KWHETHMYECKOM DSHEPrMy TEIUIOBOTO JBWXKEHMsA dvacTull rasza. [llkama
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B UACANBHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencraBieHrWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BeElIecTBa, (oTorpapuu
MOJIEKYJ OPraHUYECKUX COECTUHEHUI.

OmnbIThl 10 1P PY3UN KUAKOCTEN U razoB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnebIThI, JOKa3bIBAIOIINE CYIIECTBOBAHHE MEXMOJIEKYJIISIPHOTO
B3aUMOJECUCTBUSI.

Mopnens, HIUTFOCTpUpYOLIas MPUPOAY JABICHHUS ra3a Ha CTEHKU COCYya.

OneITEl, WUIIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS HJIECAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbomul

Onpenenenne Maccel BO3QyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHHMU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATyPbl BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucreMa. BHYTpeHHSS SHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U cIoco0b!I €€ n3meHeHus. KonruecTBo TemnoTsl U pabota. BHyTpenHsis
DHEpPIrus  OAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temulonepenayu:
TEIIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJbHAs TEINIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaaye.

[lonsitue 00 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeneHne mepBOro 3akoHa TEPMOJAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuki. HeoOGpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  MamuHbl.  [IpuHIMOBI ~ AE€WCTBUS — TEIUIOBBIX  MAlIUH.
[IpeoOpa3oBanus SHEPruu B TEIJIOBBIX MamuHaxX. KoadduiueHT mone3Horo
nericTBusl TeruioBord MamwmHbl. [lukin KapHo u ero kospduumeHT moe3HOoro
JNENCTBUA. DKOJIIOTHYECKHE MPOOJIEMbI TETUIOIHEPTETHUKH.



TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruu Teja MpPU COBEPIICHHH pPadOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBanue >Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHusl (BUIECOAEMOHCTPALINS).

N3menenue BHyTpeHHEH sHepruu (TeMIiepaTyphbl) Teja Ipu Terjionepeaye.

OnpiT 1Mo aanabaTHOMY paCHIMPEHUI0 BO3ayxa (OMBIT C BO3YIIHBIM
OTHUBOM).

Mopenu napoBoil TypOHHBI, JBUTATENSI BHYTPEHHETO CTOPAHUS, PEaKTUBHOTO
JIBUTATEJSL.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3mepenne yaenpHON TEIMIIOEMKOCTH.

Tema 3. Acpecammnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u kKoHaeHcauus. Vcnapenue u kumneHue. AOGCOTIOTHAS U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3ayXa. HaceblmieHHbld map. VYienbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctaimioB. Kuakue kpucraiuibl. CoBpeMmeHHble Marepuaibl. [lnaBienuwe u
KpUcTayu3aius. Y aeibHas Tersiora miasienus. Cyonumarius.

VYpaBHeHue TerioBoro danaHca.

TexHuuecKkue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTUU MOJYyUYEHUS COBPEMEHHBIX MaTEpPUaJIOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX MAPOB.

Kunenue npu noHM>KEHHOM JTaBJICHUMU.

Crioco6bl U3MEepEHUs BIIAKHOCTH.

HaGnronenue HarpeBanust v MijiaBieHUs] KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padomul

N3mepeHrie OTHOCUTENIbHON BIAaKHOCTH BO3/1yXa.

Pa3znen 4. DiaekTpoaMHAMMKA
Tema 1. dnekmpocmamuxa
OnekTpu3anus Ten. ONEeKTpUYecKud 3apsan. JlBa BHIa SIEKTPUUYECKHX
3apAnoB. IIpOBOJHMKM, OUANEKTPUKUA W MOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHsbli aeKTpUUECKUi 3apsi.
Onekrpuueckoe mone. Hanpspk€HHOCTe  dnekTpuueckoro  moisd.  [IpuHnumn



CYIIEPIIO3ULINM DJICKTPUUECKUX TOJEH. JIMHMKM HanpsKEHHOCTH SJIEKTPUYECKOIO
OJISL.

Pabora cun  anektpoctatmdyeckoro  moss.  [loreHuman.  PasHoCTh
MOTECHIMANOB. [IpOBOAHMKM © JUANEKTPUKH B DICKTPOCTATHUYECKOM IIOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

DnekTpoéMkocTb. KoHaeHncarop. DIeKTpoEMKOCTh IIIOCKOTO KOHIAEHCATOPa.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

TexHuueckrue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTATHUECKasl 3allluTa, 3a3€MJICHHE JIIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U NPUHIUII IEUCTBUSA DJIEKTPOMETPA.

B3auMopelicTBHE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aLIUTA.

JIMAIIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBACHUMOCTBh  JJIEKTPOEMKOCTH ILIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXKAY HUMHU U IUIEKTPUUIECKOW MNPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbomul

N3mepenne 35meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpsikenue. 3akon OMa 114 ydacTka LeTu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIeNbHOE, CMEIIAHHOE COCIMHEHUE TPOBOJHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoimHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOABHKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 111 OTHOM (3aMKHYTOM) 3JIeKTpuuyeckoi nenu. KopoTkoe 3aMbIKaHuE.

DJIEeKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomynipoBOTHUKH. CoOcTBeHHas " MIpUMECHAas MPOBOJIUMOCTH
oJIynpoBOHUKOB. CBOMCTBa p—n-miepexoa. [TomynmpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax U  paciulaBax  3JIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALINS. DIEKTPOIIU3.



DJIEKTpUUECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTesibHbIE MPUOOPHI,
AJIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTPOBOAHUKOBBIN TUO/, TaTbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuiibl TOKa U HaPSHKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIA/IN TTOTIEPEYHOT0 CEUYEHUs U MaTepuaa.

CmenanHoe COeAMHEHNE MPOBOJHUKOB.

[IpsmMoe wW3MepeHHue dIEKTPOABMXKYIIEH cuibl. KoOpoTkoe 3ambIKaHHE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYyPBhI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa 1 TpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOJA.

Yuenuueckuii sxkcnepumenm, n1abopamopmsie padomul

N3ydenune cMEmaHHOro COeINHEHUS PEZUCTOPOB.

N3MepeHne 3JIeKTPOABUKYIIEH CUIIbI UCTOYHUKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habnronenue anextposusa.

MexnpeaMeTHble CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCymiecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHMOJI0TUH, XUMUH, Teorpaduu U TEXHOJIOTHUU.

Meorcnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHbIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHHM, JMHEWHas (QyHKIHA,
napabona, runepbosia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TEIJI000MEH JKUBBIX OPraHU3MOB (BHUBI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
3JIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH U



ra3oB, S3JIEKTPHUYECKHE CBOWCTBA METAJUIOB, B3JEKTPOIUTHUYECKAs AUCCOLMALINS,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0aApOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE NBIKEHUH C HCIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, ObITOBOM XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTHUU
MOJIyYEHUsSI COBPEMEHHBIX MATEpHUAJIOB, B TOM YKCJIE HAaHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE BJICKTPOIPHUOOPOB,
KCEPOKC, CTPYUHBI MIPUHTED, AIEKTPOHArpPEeBATEIbHbIC pUOOPHI,
AJIEKTPOOCBETUTEBHBIE MPUOOPHI, raJbBaHUKA.

11 KIIACC

Pa3znen 4. DiaekTpoaMHAMMKA

Tema 3. Macnummnoe none. IneKmpomacHUmMHAA UHOYKUUS

[ToctostHHble  MarHuThl.  B3anMOAEHCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOW HHAYKUMHU. lIpuHmun cyneprnosuuuu
MAarHuTHBIX TMOJed. JINHMM MarHUTHOM MHAYKUuU. KapThHa JIWMHUNA MarHUTHOU
VHYKIWAH MOJISI TOCTOSIHHBIX MarHuTOB.

MarauTHOe 1MOJ€ MNPOBOJHMKA C TOKOM. KapTmHa IHMHUNA HHAYKIHU
MAarHUTHOI'O TOJIS JJIMHHOTO IMPSIMOIO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJHMUKA, KATyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOyJib U HaIlpaBJICHUE.

Cuna Jlopennia, €€ MOy/Ib U HampaBiieHUE. J[BUKEHHUE 3apsSKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cuiibl Jlopenria.

SIBneHne HNEKTPOMArHUTHOM WHAYKUMHU. [IOTOK BekTOpa MAarHuTHOM
WHIYKIWAHA. OJIEKTPOABIKYILAS CHJIA HWHAYKUAH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanest.

BuxpeBoe nanekrtpuueckoe Tmosie. ODIEKTPOJBMXKYILAS CUla HHIYKIUU B
IIPOBOJHUKE, IBHKYIIEMCS ITOCTYIIATENIBHO B OJHOPOAHOM MAarHUTHOM I10JIE.

[Ipasuno Jlenua.

NHnykTUBHOCTB.  SIBIIECHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS  CHJA
CaMOUHIYKIIUU.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHL, UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TIOJIEM.

JIvHUYM VMHIYKIMA MAarHUTHOTO TTOJISL.

B3aumogeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Henctue cumbl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE PEKTPOMATrHUTHON UHIYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOJIBMKYILIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOrO MOTOKa.

SIBlieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanue nercTBUsI HIOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.

Pasnen 5. KosieOanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KONEOAHUA

KonebarensHast  cucrtema. CBoOOHBIE  MEXaHUYECKHE  KOJIEOAHUS.
IMapmonnueckue konedanus. Ilepuoa, wacrtora, ammumryga v (aza KoneOaHUM.
[IpyXuHHBIM MasATHUK. MareMaTU4YeCKUN MAsTHUK. YPaBHEHHE TapMOHUYECKHUX
kosne6anwuii. [IpeBparieHue sHEpruu Npu rapMOHUUYECKUX KOJICOaHUSX.

KoneOarenbHubiii KOHTYp. CBOOOAHBIE 3JIEKTPOMArHWTHBIE KOJIEOAHUS B
UJCIbHOM KOJIeOaTeIbHOM KOHTYype. AHAJIOTHS MEXAy MEXaHUYeCKUMU U
ANIEKTPOMATHUTHBIMU KoJieOaHussMU. Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPrUH B UJCAITBHOM KO0JIe0aTeIbHOM KOHTYDE.

[IpencraBneHue o 3aTyxarolux KojJeOaHUsX. BbIHy X /I€HHbIE MEXaHUYECKHE
kosiebaHus. Pezonanc. BbIHyk1€HHbBIE 3JIEKTPOMArHUTHBIE KOJICOaHMsL.

Ilepemennpiii TOK. CUHYCOMAAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa U
HaIPSDKEHUS.

Tpanchopmarop. IlponsBoacTso, nepegaya U MOTpeOICHUE AIIEKTPUUECKON
SHEPruu. DKOJIOTUYECKHE PUCKU IMPU MPOU3BOJACTBE ANEKTpodHEprun. KynbTypa
VCIIOJIb30BAaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHu4yeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKHU
3BOHOK, I'€HEPATOP NIEPEMEHHOT0 TOKA, JUHUHU dJIEKTpOoIIepeaay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJjieOaTeTbHOW CHUCTEMBI (TIPY>KUHHBIA WIH
MaTEMaTUYECKU MAATHHK).



Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AIIEKTPOMATHUTHBIX KOJICeOaHUH.

Pe3oHanc mnpu mocnenoBaTEIbHOM COCIUHEHUM PE3UCTOPa, KaTyUIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUY JIEKTPONEPEAAUH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

HccnegoBanue 3aBUCUMOCTH TEPHOJAa MaJbIX KoJieOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B LENH W3 ITOCIEAOBATENBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbIE GOJIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Cxopoctsb
pacnopocTpaHeHHsi W JJMHA BOJHBL llomepeuHble W MOPOJIOJIBHBIE BOJIHBL.
WNuTepdepentus u qudpaxiiyis MEXaHUISCKAX BOJIH.

3Byk. CkopocTth 3ByKa. [ pomkocTs 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHol BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpak€HUE, MpeJIOMJICHHUE, ToJsipu3anus, nudpaxuus,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[[Tkana 37eKTPOMArHUTHBIX BOJH. [[prMeEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3H U TENEBUACHUSA. Pagnookaus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHCHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPAa3ByKOBas IMAarHOCTMKAa B TEXHUKE W MEAULHUHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTEHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpoOCTPaHEHUE MONEPEUHBIX U MPOAOJIbHBIX BOJIH.

Kone6mromieecst Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpaxkeHus: U IpeTOMIICHHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuntepdepeninu 1 Audpakiiiu MEXaHUYeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOW M
4aCTOTOM KOJIeOaHMIA.



UccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHUe, Moiaspu3anus, Audpakuus, uHTephepeHIus.

Tema 3. Onmuxka

l'eomerpuueckas onruka. I[IpAMonMHENWHOE pPacHpOCTpaHEHUE CBETa B
onHOpOaHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeta. [locTpoeHue n3o0pakeHUi B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTAa. AOCOTIOTHBIN MOKa3aTeNb
npenowiieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. LIBer.

ColOuparomrie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTOsIHUE M ONTHYECKas cujla TOHKOW JuH3blL. [locTpoeHue uzoOpaxeHUil B
coOuparomux U paccemBaromux JuH3ax. Dopmyiia TOHKOW JTUH3BI. Y BEIMUYEHUE,
JTaBaeMoO€ JTUH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Wurtepdepennuss cera. KorepeHTHble HCTOYHUKH.
VYcaoBusi HaOMOIEHUS MAaKCUMyMOB W MHHHMYMOB B WHTEphEpPEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakunoHHas pemeéTka. YcCIoBUE HaOIIOJIEHUS
IJIaBHBIX ~MAaKCMMYMOB TMpH TNAJCHUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(PAKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IIPUMEHEHHUE: OYKH, JIyIIa,
doToamnmapaT, NPOEKIIMOHHBIMA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMonuHEHOE pPaCcHpOCTPaHEHUE, OTPAXKEHHE U IPEIOMIICHHE CBETA.
OnTuyeckue MpudOpPHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozelb CBETOBOAA.

Uccnenosanue cBONCTB N300pakeHUM B JIMH3aX.

Mopenn MUKpOCKOIa, TEIECKOIA.

Habmonenune narepdepeHm cBera.

Habmronenue nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[TomyyeHnune cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuyenue cnekTpa ¢ MOMOIIBI0 TUGPAKITMOHHON PEIIETKH.

HaGnronenue nonspuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul



H3mepenune nokaszaresns npejaoMIICHUs CTEKIIA.
HccnenoBanne cCBONCTB M300paKeHUH B JIMH3AX.
Habnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAIbHON TEOPHUH OTHOCHUTEILHOCTH

['panuubr MIPUMEHUMOCTH KJIaCCUYECKOM MEXAaHUKH. [TocTynatsl
CIEIMATbHON TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIbHOCTH DUHIIITEHHA.

OTHOCUTENTBHOCTh OJITHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU U COKpaIleHUE
JUTAHBIL.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsI3p MacCChI C JHEPTUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTUS
MOKOSI.

Pasznen 7. KanToBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBsizu sHEeprun GOTOHA C €70 YACTOTON. JHEPTHUS
U UMITyJIbC (POTOHA.

OtkpsiTHe U uccienoanue pororpdexra. OnpiTel A. I'. CroneroBa. 3aKOHbI
dotosdpdexra. YpaBuenue DiHmTeitHa 11t poTodpdexra. «KpacHas rpanunar»
dboToaddexra.

JlaBnenue ceera. OnbiTol I1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YCTpONCTBA U MPAKTHUYECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
(doTomaTUMK, COTHEYHAs Oarapes, CBETOAUO/.

Jlemoncmpayuu

dotor(pdekT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHeIHETO (hoTodddexTa.

Cseroaunon.

Connednas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO 0 -HaCTHIL.
[ImanerapHas Mozens aroma. Iloctynatel bopa. M3nydenue u morsiomieHue
(GOTOHOB MpU MEpexo/e aToMa C OJHOIO YPOBHS 3HEPrUM Ha Jpyroil. Buubl
cnekTpoB. CHIEKTp ypOBHEW 3HEPTHH aToOMa BOAOPO/Ia.

BonnoBele cBoiicTBa yactuu. Bonnsel e bpoinsa. KopyckynsspHO-BOJIHOBOM
JyaJIu3M.

CHoHTaHHOE U BBIHYXIEHHOE U3JIyYEHHE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTEP.



Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenue QIMHBI BOJIHBI Ja3epa.

HaGnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYECHHS.

Jlazep.

Vyenuueckuii sxcnepumenm, 1ab6opamopusie padbonul

Habnronenue nuHeRyaToro crnekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKAa3bIBAIOIINE CIO0XKHOCTh CTpOeHMs sapa. OTKpbITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocraBa
paanoakTuBHOTO u3inydeHusi. CBoiictBa anbda-, Oera-, ramma-u3IydeHHs.
BrnusiHue paguoakTUBHOCTH HA KMBBIE OPTraHU3MBI.

OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimonHas  mMozens  sapa
I'eiizenOepra—Banenko. 3apsaya sapa. MaccoBoe uucio sjapa. M30Torb!.

Anbda-pacnaa. ONEKTPOHHBIM W TMO3UTPOHHBIN Oera-pacman. [amma-
U3JIly4eHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jlepext macchl siapa.

SAnepnsie peakuun. /lenenue u CUHTE3 AIEp.

Anepnsiii peaktop. Tepmosinepuslii cuHTe3. [IpoGiaeMbl W IEPCIIEKTUBBI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

DieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

Mertoabl HaOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

dynagameHnTanbHble B3auMOAeHcTBU. EQMHCTBO (hr3nueckoit KapTUHBI MHpA.

TexHn4ecKkne yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHbiit peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CYETYMK MOHU3BUPYIOIINX YACTHIL.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB yacTuil (110 roTOBbIM (hoTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPUZNKH

DTanbl pa3BUTHS acTpoHOMUU. [IpuKkinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qus, sSpKUe 3BE3MBI, IUIAHETHI, UX BUAUMOE
NIBHKEHHUE.

ConHeuHas cucTeMa.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE371bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajibHbIA Kjacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCJICIOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIaBHOUM TMOCIEA0BaTEIbHOCTU. BHyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIEC MPEJICTABICHUS O MPOUCXOXKACHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii [TyTte — nama I'anaktuka. [lonoxenune u aBwxkeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. UEpHBIE ABIPHI B SApax
TaJIaKTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa0606ma. Pazberanue rajiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vyenuueckue nabnrooenus

HabitoieHus: HEBOOPYKEHHBIM IJ1a30M C MCIOJB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONpeeNIeHus MOJ0XKEHUsI HEOECHBIX 00ObEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEeBEpPHOro MOJIylapus U IpKHUeE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, mianer, Mneunoro Ilytu.

Oo6o0maromniee NOBTOPEHUE

Ponp ¢u3ukm U acTpoHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax NedaTebHOCTH YEI0BEKa, poJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAyYHOU KapTHHE MUpPA, pOJib PU3UIECKON TeOpUun
B (GOpPMHpPOBAHUU TPEACTABICHUNM O (DUINYECKON KapTHHE MHpPA, MECTO
(u3nyeckoil KapTUHBI MHpa B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABJIEHUI O IPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiecTBisercs ¢
Y4ETOM COZAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTHKH,
Ouosoruu, XMMHUHU, reorpauu U TEXHOJIOTUU.

Meorcnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3snMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICITUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMbl YPaBHEHUH, TPUIOHOMETPHUUYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYTrOJbHUKOB,
oTmpe/eeHIe TIOMIAIN IIIOCKUX GUTyp U 00bEMa Tell.

buonocus: »nekrpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTenbHbIE
JNBWKEHUS B )KMBOM IMPUPOJIE, ONITUYECKUE SBJIECHUS B KUBOW NPUPOAE, NCHUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OO0Opa30BaHUA KPHUCTAUIMYECKOM PpEHIETKH, CHEKTPaJbHbIN
aHaIN3.



l'eoepagpusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3alIeKU  MATrHMTHBIX — PY/I,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUI.

Texnonocusa: JHWHUUA DIIEKTPOIEpENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHAA I€Yb, paaap, PaaUONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA NPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpEIHETO OOIIero
oOpazoBaHus (0a30BbIM ypOBEHb) JOJKHO OOECHEUUTH JTOCTUKEHHE CIICIYIOIINX
JMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIngHOCTHBIE PE3yJIbTaThl OCBOCHHUS y4eOHOTro npeaMera « Ou3nKay AOJIKHbI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalolmUXCS PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPECHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
ONBITA U OMNbITA JECITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEJIbHOW JIESITENIbHOCTH, B TOM YKCJIE B YACTH:

1) rpax1aHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIEToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
J€EMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TPa)KAaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHON OpraHU3aIlNY;

YMEHHUE B3aMMOAECHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X (QYHKIIUSIMA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPpaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMMOBEACHUS;

CIIOCOOHOCTh OIEHHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIKOUYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero GuU3n4eckoi Hayke;



5) Tpy10BOI0 BOCTIMTAHMS:

MHTEpPEC K pa3iMyHbIM cdepam npodhecCHuoHANbHOW JeATEIbHOCTH, B TOM
YHCJIE€ CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccruu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCcTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HU;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKONM KYJIbTYphl, OCO3HaHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpodiieM;

IJIAHUPOBAHUE U OCYIIIECTBJICHUE JICMCTBUI B OKPYKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIE YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA;

pacuIdpeHrue OmbITa JEATEIBHOCTH JKOJOTHMYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIONTUXCS 3HAaHUH 10 (QU3UKE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAy4YHOU JIEeSITeJIbHOCTH, TOTOBHOCTH B MpOILIECCEe
u3ydeHus: (U3UKU  OCYIIECTBJISTH  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEeATEeNIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W aKTyaJIH3UpoOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENENATh UEIH AEATEIbHOCTH, 3a/1aBaTh IMApaMETPbl W KPUTEPUU HX
JIOCTHKCHHS,
BBIABJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEUYUSI B  PACCMATPUBAEMBIX
(U3UYCCKHX SIBICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMBbI ¢ YU4€TOM aHajdu3a WMEIOITUXCS
MaTEPHUAIBHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHeE AeiiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIKOYEBBIMU IMOHATHUSMH W METOAAMHU
dbu3nUecKoi HayKu;



BJIA/ICTh HABBIKAMU y4e€OHO-MCCIIEOBATENBCKON U MPOSKTHOM NEITeIbHOCTH
B oOnactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUsl 3a1ad (PU3UIECKOTO COJACpNKaHUSA, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB ITO3HAHMS,

BIAJCTh BHJAMH JCSATEIHHOCTH TIO TMOJYYEHUIO HOBOTO 3HAHUS, €r0
UHTEPIIPETAllY, MPEOOPa30OBaHUIO W TMPHUMECHCHHIO B Pa3UYHBIX YYeOHBIX
CUTYaIMIX, B TOM YHCJIC TIPH CO3/IaHMH YUCOHBIX MIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISATh TIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAUTh apTYMEHTHI MJIs JOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TApAMETPhl U KPUTEPUU PEIICHHUS;

aHAIM3WPOBATh TIOJYYEHHBIE B XOJIE PEIICHUS 3aJa4d  PE3yJIbTaThI,
KPUTHYECKU OIICHUBATH X JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpOBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbHOMN
JESATEIHLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIIEHUBAThH IPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (u3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCILHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI M 3a/1a49H, JOITYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIAJICTh HABBIKAMU TOJMydeHHUS WH(POpMAIUU (U3UIECKOTO COICPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIHHO OCYIIECTBISATh IOWCK, aHAJM3,
CUCTEMATH3AIMI0 W WHTEPIpETANi0 WHOOPMAIMKA Pa3IUYHBIX BUAOB U (OpM
IIPE/ICTABIICHHUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CpPeJCTBa  WH(MOPMAIMOHHBIX H  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIIEHWH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COONIOICHHEeM TpeOOBaHWA APTrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TUTHCHBI, PECypcocOepexeHUs, TPaBOBBIX M OTHYECKHMX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COACpKAaHUS B Pa3IUYHBIX (dopMarax cC
y4€TOM HazHAYCHHS MHPOPMAITUH U [IEJICBOU ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
(dbopMy TIpeICTaBIICHUS W BH3yaJIU3aliu.

KoMMyHHMKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NelCTBHA:
OCYIIECTBIIATh OOIIEHUE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH J1€ATEIbHOCTH;
pacno3HaBaTh MNPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyalud M CMSTr4arth
KOH(JIUKTBIL;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUAYaIbHOU
paboThI;

BbIOHMpaTh TEMAaTHKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM 0OLIuX
MHTEPECOB M BOBMOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

NPUHAMATh 1€  COBMECTHOM  JIEATEIBHOCTH, OPTaHU30BHIBATH U
KOOPAMHHUPOBATHh JIEHCTBUS TO €€ JOCTHIKCHHMIO: COCTAaBJIATh IUIAH JCWCTBUH,
pacrhpenenarTh poid C y4€TOM MHEHH y4YaCTHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBAaTh KAauyeCTBO CBOEr0 BKJAJa M KaXKIOTO YYacTHHKA KOMAaHIbI B
OOIIHiA pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE TPOEKTHI, OICHUBaTh HWACH C TMO3UIMH HOBHU3HBI,
OPUTHUHATBHOCTH, TPAKTUIECKON 3HAYNMOCTH;

OCYIIECTBIISAITh IMO3UTUBHOE CTPATETHYECKOE TOBEJEHUE B Pa3IMYHbIX
CUTYAaIIUSX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHBIC YHMBeEpPCaJbHbIe Y4eOHbIE e CTBUA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(U3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
coOCTBEHHEIC 3a/]a4H;

CaMOCTOATENIBHO COCTaBJIATh IIAH PEIICHHUS PAacUYE€THBIX M KadyeCTBEHHBIX
3aj1a4, MJIaH BBINOJIHEHUS IPAKTUYECKOW pabOThl ¢ Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHMI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTb 32 PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULMHA B 00IacTU
(U3HKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTh KOPPEKTUBBI B JIESTEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJeTh  HABbIKAMU  MO3HABATENbHON  pedrekcun Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU Ui OLIEHKU CUTYyallu, BbIOOpa BEPHOTrO
peLIeHus;



yMETh OIICHUBATh PHUCKHM W CBOEBPEMEHHO IPUHUMATh PEIICHUS IO HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TMPH aHAINW3E pe3yIbTaTOB
NEeSTENHHOCTH;

PUHUMATH Ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHTBl JPYTrUX IIPU aHaJIu3e pe3yJIbTaToB
NEeSATENHHOCTH;

NPU3HABATh CBOE MPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mporecce moCTHKEHHS] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oOmero oOpa3oBaHUS Yy OOyYarONIUXCs
COBEPIIICHCTBYETCS AMOITMOHAJILHBIN HUHTEJIJICKT, IpEATOJIaratoIni
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AIMOIMOHATILHOE
COCTOSIHHE, BUJICTh HAMPABICHUS PA3BUTHsI COOCTBEHHOW AMOITMOHAIILHON CQEPHI,
OBITh YBEPEHHBIM B ce0e;

CcaMOpEryJIMPOBaHMs, BKIIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEACHHE, CIIOCOOHOCTh aJIalTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTPEMJICHUE K JIOCTHXKCHUIO 1ETH U
yCIexy, ONTHMM3M, WHUIMATUBHOCTb, yMEHHE JICHCTBOBATh HMCXOJS W3 CBOMX
BO3MO>KHOCTEH;

AMITIATUH, BKIIOYAOIIECH CITIOCOOHOCTh MIOHUMATh AMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIFOYAIOIINX CITIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3peIiaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHbIe pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00YUarOIIMXCS YMEHUM:

JEMOHCTPUPOBaTh Ha MpPUMEpaX poJib U MecTOo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON IEATEIIBHOCTH JIFOAEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEINIEH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAs CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJNO,
UJCaIbHBbIN a3, MOACIU CTPOCHUS Ta30B, )KUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsij] NPy PEIICHUH PU3NYECKUX 3a]1ay;

pacrnio3HaBaTh (PU3NUYECKUE SIBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETHUYECKOM TEOPUM CTPOCHMS BEIIECTBA U



JIEKTPOJUHAMUKHN:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSMOJIMHEMHOE
JBWKEHUE, CBOOOJHOE TMaJieHue TeJ, IBWKEHUE 10 OKPYKHOCTHU, HHEpLHS,
B3auMojielcTBue Tel, nuddy3us, OPOYHOBCKOE JBHXEHUE, CTPOCHUE KUAKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HArpeBaHUM (OXJIAKIECHUN ), TEIIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAIUs, IUIABJIICHHE, KPUCTAUIM3alus, KUIIECHHE,
BJIYKHOCTbh BO3/lyXa, OBBIIICHUE TABJIICHUS ra3a MPU €ro HarpeBaHUH B 3aKPbITOM
cocyze, CBSI3b MEXIy [apamMeTpaMyd COCTOSIHHMS rasa B  H30Mpoleccax,
AJEKTpU3aLUs TeJl, B3aUMOJCHCTBUE 3aPAJIOB;

OIMHCHIBATh MEXAHWYECKOE JIBUKEHHUE, MCIONb3YysS (PU3NUECKUE BEIUYUHBL:
KOOpJIMHATa, IMyTh, NEPEMEIICHHE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTECHUUAJIbHAS DHEPIUs, MEXaHW4YecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUU MPaBUIBLHO TPAKTOBATH
(U3HYECKUII CMBICT HCIHOJB3YEMbIX BEJIMYMH, UX OOO3HAYEHUS M €IUHHIIbI,
HaXOAUThb (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHHY C APYTUMHU
BEJINYMHAMU;

ONUCHIBATh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEN M TEIUJIOBBIE SIBIICHUS,
UCTIONIb3Yysl (DU3MYECKUE BEJIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi dHEPIUsl XaOTHYECKOro IBH)KEHUS MOJIEKYJI, CPEIHEKBaApaTUYHas
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, pabora rasa,
KOA(h(DUIIMEHT TMOJe3HOTO JAEUCTBUS TEIUIOBOTO JIBUTATENs; MPH OMUCAHUU
IPaBWIBHO TPaKTOBaTh (U3MYECKUH CMBICH HCHOJIb3YEMbIX BEJIMYUH, HX
0003HAaUEHHUA W E€OUHULBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIUYUHY C APYTUMU BEIHMUHNHAM;

ONKCBIBATh U3YUYECHHBIE 3JIEKTPUUECKUE CBOKCTBA BEIIECTBA U AIEKTPUUECKUE
siBJICHUs (IIPOLIECCHI), UCTIONIb3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUIN 3apsij,
AIEKTPUYECKOE TO0JIE, HANPSHKEHHOCTD MMOJI, MMOTEHIHA, PA3HOCTh NMOTEHIUAJIOB;
OpU ONHCAHMM TPABWIBHO TPAKTOBATh (PU3UYECKHI CMBICI HCIOIb3yEMBIX
BEIIMYMH, WX OOO3HAYCHHS W CIUHUIIBI; yKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTAaHHYI0 (PU3UYECKYIO BETUYHHY C APYTUMH BEIMYUHAMY;

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECChl U SBJICHUS, UCIONB3YS (U3HUECKUE
3aKOHBI U NIPUHIMIIBL: 3aKOH BCEMUPHOTO TArorenus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAHEHUs MEXAHMYECKOW JHEPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLHUIN CYNEPNO3ULMHA CWI, MPUHIUI PABHOMPABUS HHEPLHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHI0 CTPOCHUS BEIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPruu TEIUIOBOTO JBUXKEHUS MOJEKYI C
a0COJIIOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
JJEKTPUYECKOro 3apsiga, 3akoH KynoHa, mpu 3TOM pasindarh CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUILIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE NPUHLHUIBI JEHCTBUS  MalllMH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ivyaTh YCJIOBHUS MX OE€30MACHOTIO MCIIOIb30BaHMS B
IIOBCEIHEBHOM KU3HH;

BBIMIOJHATh JKCHEPUMEHTHI 1O HCCICNIOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM MPAMBIX W KOCBEHHBIX H3MEPEHUU, HPU HTOM
GopMmynupoBaTth mpoOieMy/3ajadyy M TUIOTE3Y Y4YeOHOro HKCIEpPHMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O00OpYAOBaHUS, MPOBOAWTH OMBIT U
bopMyIIHpPOBATH BHIBOJIHI,

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIC H3MEPEHUS (PU3MUECKUX BETUYHH, TPU
3TOM BBIOMpaTh ONTHUMAJbHBIM CIIOCOO M3MEPEHHS W HCHOJIb30BaTh HM3BECTHBIC
METO/Ibl OIIEHKH MOIPEUIHOCTEN U3MEPEHUI;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (QU3NYECKUMH  BEIWYMHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH ITOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIUYUH B
BUJie Tabnuil U TpauKoB, AeJIaTh BBIBOABI IO PE3yJIbTaTaM HCCIEA0BaHNUS;

coOnroaaTh npaBuiia 6€30MacHOrO TpyJa MpU MPOBEIECHUU HUCCIEI0BAaHUMN B
pamMkKax y4eOHOTO DSKCIEepUMEHTa, Y4eOHO-MCCIeNOBATENBCKOW W TIPOEKTHOM
JESITEIbHOCTH C KCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemate pacu€THble 3aJaud C $BHO 3aJaHHOW (HU3HUECKOH MOJENblo,
UCTIONB3Ys (hU3MUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCIIOBHS 3a7a9u
BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (POPMYJIBI,
HEOOXOAMMBbIE ISl €€ pelleHHus, MPOBOJUTH PAcu€Thl M OLICHUBATH PEaIbHOCTh
MOJTy4YE€HHOT0 3HaueHus (PU3MUECKON BEIIUYUHBL;

pelaTh KaueCTBEHHBIE 3aJau: BHICTPAUBATh JIOTHYECKU HEPOTUBOPEUUBYIO
IETIOYKY PAaCCYXJACHUW C OMOpOH Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCTONb30BaTh  MpPH  pPEIIEHUH  y4uyeOHBIX  3aJa4y  COBpPEMEHHbBIC
UH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTABICHUS yYeOHOW U HAyYHO-NOMYJISIPHON MH(pOpMALUH, ITOJIYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyto HH(OPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHil;

UCTIONIb30BaTh TEOPETUYECKHE 3HAHWs MO (PU3UKEe B MOBCEAHEBHOW JKU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpallEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 3J0POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTath B TpYyIIE C BHINOJHEHUEM PA3IMYHBIX COIHAIBHBIX POJIEH,
IUTAaHUPOBATh padOTy TPYIIbl, PalMOHAIBHO paCHpeNesiaTh OO0S3aHHOCTU U
MJIAaHUPOBAThH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B NPAKTUYECKON IEATEIBbHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUYUTHIBaTh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3HUECKUX MOJIETCH:
TOYCUHBIA AJIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHUK CBETA, sJIepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJIh aTOMHOTO Sifpa MpU pPEIIeHUU (PU3UUECKUX
3ajad;

pacro3HaBaTh (PU3NYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOM (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWUCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJSI Ha
MIPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsll, SJEKTPOMArHUTHBIE KOJEOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE PAacCIpOCTPAHEHUE CBETAa, OTPAKEHHE, MPEIOMIICHUE,
uHtepdepeHnus, audpakius W MOOJApU3alMig  CBETa, JUCIEPCHUS CBETa,
dbotornexTpuueckuil 3gdext (potoaddexT), cBeTOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aToma BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTE;

ONUCHIBATh M3YUYCHHBIC CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), UCMONB3Ys (PU3HUYECKUE BEIUYUHBIL:
AIEKTPUYECKUI 3apsijl, CUJIa TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DIICKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JEKTPOJBIDKYIAs CUiia, paboTa TOKa,
WHIYKIHMS MarHUTHOTO TMojs, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO TMOJIeH, MEPHOJl M YacToTa
KoneOaHuil B KoJeOaTenTbHOM KOHTYpE, 3apsl M Ccujla TOKa B TMpoIecce
TApMOHUYECKUX JJIEKTPOMATHUTHBIX KoJiebaHu#, (OKYCHOE pacCTosHuE U
ONTHYECKas CWJa JIMH3bI, TIPU OMHCAHUU TPABWILHO TPAKTOBATH (DUIUUYECKUUN
CMBICTT HCIIOJB3YEMBIX BEJIMYMH, MX OOO3HAYCHUS M CIAUHUIIBI, YyKa3bIBaTh
dbopMyIibl, CBSI3bIBAIONIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, HUCIOIb3YS
¢dbu3ruecKkrue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJWHA BOJIHBI U



4acTOTa CBETA, SHEPTUSI U UMIYJILC (POTOHA, MEPUOJI TIOypaciaia, SHEPTHsl CBI3U
aTOMHBIX SJIep, NpU OINHUCAHUM MPABUIBHO TPAKTOBAaTh (PU3MUYECKHUN CMBICI
UCIIOIb3YEMbIX BEJIWYUH, MX OO0O3HAUCHUS] M €IUHMIIBI, yKa3bIBaTh (DOPMYIIbI,
CBSI3bIBAIONIUE JAaHHYI (DU3WYECKYI0 BEJIUYUMHY C JPYTUMH BEIUYUMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL;

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBIICHUS, UCIONB3YS (U3HUUECKUE
3aKOHBI W MPUHIMIBL: 3ak0H OMa, 3aKOHBI MOCJIEA0BATEILHOIO U MapaJlIeILHOTO
COCIMHEHUsI NPOBOJHUKOB, 3aKOH Jkoyis—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHYKIWH, 3aKOH MPSMOJIUHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHWE OWHINTEHHA s doTtodrddexra,
3aKOH COXpaHEHWsS! HHEPTUH, 3aKOH COXPAHEHHUS HUMITYJIbCA, 3aKOH COXpPaHEHUs
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHHs MacCOBOr0 4HMClia, MOCTyJaThl bopa,
3aKOH PaJMOaKTUBHOIO pacmlaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYITUPOBKY
3aKO0HAa, €r0 MaTEeMaTUYECKOE BBIPAKECHHE W YCJIOBHUS (TpaHUIBI, OOIACTH)
PUMEHUMOCTH;

ONpeeNsaTh HAlPaBJICHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO TOJIsi POBOJIHUKA
C TOKOM, cuJjibl Ammnepa u cuiibl Jlopenna;

CTPOUTh W OMHUCHIBATH H300pAKEHHE, CO37aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI 10 UCCIIENOBAHUIO (DU3MYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath mpoOieMy/3aady M TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIOKEHHOTO OOOPY/IOBaHUS, MPOBOAUTH OIBIT U
dbopMyIMpOBaTH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (GPU3MUECKUX BETUYHH, IIPU
ATOM BBIOMpaATh ONTUMAJIBHBIA CIMOCOO0 W3MEPEHUS U HCMOJb30BAaTh HM3BECTHHIC
METO/bI OLIEHKHU MOIPEIIHOCTEN U3MEPEHUM;

UCCJICIOBATh 3aBUCUMOCTH (U3MYECKUX BEIMYWH C HCIOJb30BaHUEM
OpSIMBIX M3MEPEHWI: MPU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKUX BEIUYMH B BUAC TAOJIUIl U
rpadMKoOB, JeJIaTh BBIBOABI 10 PE3yIbTaTaM UCCIICI0BAHUS;

coOmro1aTh TMpaBwmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUN HCCICIOBAHUHN B
paMKax y4eOHOTro OKCIEepUMEHTa, Y4YeOHO-MCCIIEeNOBATEIBCKOW W IMPOEKTHOU
NESITEBHOCTH C MCHOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M J1AOOPATOPHOIO
000pyI0BaHUS,

pemiaTth pacu€THbe 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIbIO,
UCTIOJIb3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIMIIBGI, HA OCHOBE aHAJM3a YCIOBUS 3a/1a9n
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3UUYECKHE BEIMYHUHBI U (POPMYIIHI,



HEOOXOAUMbIE JUIsl €€ pellleHus, NMPOBOJUTh PAcu€Thl M OLIEHUBATH PEaIbHOCTh
IIOJIy4YE€HHOT0 3HaueHUs (PU3MUECKON BEIIUUUHBL;

peniaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LENOYKY PACCYXKIEHUN C OMOpPOM HAa HM3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYECKHe SIBICHNUS,

UCIIOJb30BaTh  IMpPU  pPELIEHUH  y4uyeOHBIX  3aJa4  COBpPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
Y IPEICTaBIICHUs YYEOHOU M HAay4YHO-MOMYJSPHOM MH(POPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH(OPMALIUIO;

OOBSICHATh MNPHUHLMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOIO MCIOIb30BaHUS B OBCEIHEBHON
KU3HH;

IPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHU;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM JKU3HU
JuIst o0ecriedeHus: 0€30MacCHOCTH MpU 0OpalllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJIsl COXPAHEHHUs 3J0OPOBbsSl U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUA B OKPYKAIOIIEH Cpee;

paboTaThb B TIpyHIe C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIbHBIX pOJIEH,
IUTAaHUPOBATh padOTy TPYIIbl, palMOHAIBHO pACHpEAeiaTh OO0S3aHHOCTU U
IUTAHUPOBAThH JI€SATEIbHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIAJl K&KJIOT0 U3 YYaCTHUKOB I'PYMNIIbI B PELICHUE paCCMaTPUBAEMOM TPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DIeKTPOHHbIE
HaumenoBanue
Ne K (uu¢posbIe)
pa3aesioB H TeM oHTposabHble | IIpakTHuyeckue
n/n Bcero o0pa3oBaTejibHbIE
NMPOrpaMMbl padoThI padoThl
pecypchl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
11 ®usznka U METOJIbI ) bubmuoreka [JOK
' HAy4YHOTO MO3HAHUSI https://m.edsoo.ruw/7f41bf72
Wroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5
HHEMATHRA https://m.edsoo.1ru/7f41bf72
bu6mmoreka [IOK
2.2
Huranuica / https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHEHHUS B 6 1 1 bubnnorexa [JOK
. MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OcHOBBI Eu6 110K
nonmorTexa
3.1 MOJICKY AP HO: ? I https://m.edsoo.ru/7f41bf72
KMHETHUYECKOUN TEOpUU
39 OCHOBBI 10 | bubmuoreka [JOK
' TEPMOANHAMUKHA https://m.edsoo.ru/7f41bf72
33 ArperaTHble 5 bubnuoreka [IOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

COCTOSIHUS BEILIECTBA.
®a3oBbIe IEPEXOIbI

https://m.edsoo.ru/7f41bf72

Hroro no pasaeny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6nuoreka [JOK
4.1 2 10
flerIpocTatiia https://m.edsoo.ru/7f41bf72
[TocTosHHBII
49 ANEKTPUIECKUHN TOK. 12 bubmmoreka [JOK
' Toku B pa3muyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 63

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KITACC

KoaunuecTBO yacoB D1eKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontpoabusie | TIpakTaeckme (undposbie)
n/m | HTeM NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pazaen 1. JIEKTPOJIUHAMMUKA
MarsauTHOE 1oJe. BuG 110K
nOInoTEKA
1.1 11 1 3
ICKTPOMATHHTHAA https://m.edsoo.ru/7f41c¢97¢
WHY KIS
Uroro no pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
Mexaandeckue u
bu6aunoreka [IOK
2.1 3JIEKTPOMArHUTHBIE 9 1
https://m.edsoo.ru/7f41c97¢
KOJIeOaHUsI
29 MexaHu4ecKue 5 ) bu6mmorexa [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 0) 10 3
frraKa https://m.edsoo.ru/7f41¢97¢
Hroro no pasaeny 24

Pazznea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CIeITUATIBHOU 4 ) bubnuoreka [JOK
' TEOPUH OTHOCUTEILHOCTH https://m.edsoo.ru/7f41¢97¢
Nroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 OeMeHThl KBAaHTOBOU 6 bu6mmoreka [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

OIITUKHU https://m.edsoo.ru/7f41c¢97¢
bu6mmoreka [JOK
4.2 C 4
ThocHHe aTomMa https://m.edsoo.ru/7f41¢c97¢
bu6mmorexa [JOK
4.3 A 5
TOMHOE A1pO https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 15

Pa3pea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DJIeMEHTHI aCTPOHOMUU U 7 ) bubnmoreka [JOK
' acTpopu3uKu https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeny 7
Paznen 6. OBGOBLIAIOLIEE IIOBTOPEHUE
bubmuoreka [{OK
6.1 Obobuaromee nosToperHe 4 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoaudecTBO 9acoB DIeKTPOHHBIE
Ne aTa udposbie
Tema ypoka Kontpoabubie | IlpakTuueckue A uHpp
n/n Bcero u3y4yeHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypcebl
dusuka — Hayka o0 IpupoJie.
1 Hayunrie MeT(})IJII)I HO?I?H:HI/ISI 1 bubnmorexa [TOK
i https://m.edsoo.ru/ff0c32e2
OKPYXaIOIIEero MUpa
Poinb 1 MecTo ¢pu3uku B
OPMHPOBAHHH COBPEMCHHOM
2 I?a quOI;I KapTHHEI 1\/1131/1 a,B 1 bubmorexa LOK
Y p . pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEITHHOCTH
JTonen
MexaHndeckoe IBHKCHHE.
OTHOCHUTENBHOCTh
3 MEXAHWUYECKOI'0 IBIHKEHU 1 Bubmorexa OK
’ https://m.edsoo.ru/ff0c3508
[lepemenienue, CKOpOCTb,
YCKOpEHHE
4 PaBHOMEpHOE MPSIMOTMHEUHOE | bubnnorexa [JOK
JBHKCHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE | bubnnoreka [JOK
IPSIMOJIMHEHHOE JTBM)KEHUE https://m.edsoo.ru/ff0c372e
CB00OIHOE MMaicHuE.
6 Yckopenue cBOOOIHOTO 1 bubmorera [IOK
p https://m.edsoo.ru/ff0c39¢c
MaJcHUS
7 KpuBonuHeiiHoe BUXKEHUE. 1 bubnnoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

JBrm>keHre MaTepuaibHON
TOYKH IO OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada

[IpyHIMI OTHOCUTENBHOCTH
lNanunes. MaepuuanbHble

bu6nmoreka [JOK

8 cuctemsbl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [lpunuun

9 CyIepro3uiu cwi. Bropon’ bubmuoreka [JOK
3akoH HeroToHa s https://m.edsoo.ru/ff0c3be8
MaTepHaTbHOU TOYKH

10 Tpetuu 3akoH HeroToHa 11st bubnuoreka [IOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3bed
3aKOH BCEMUPHOTO TATOTEHUS.

11 Cuna tspxectu. I[lepas bubmmorexa [TOK

https://m.edsoo.ru/ff0c3d00

KOCMHYECKasi CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. bubnuorexa [JOK
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent

13 Tpenust. Cuiia COpoTHUBICHUS bubnnorexa [JOK
[PU JBUKEHUU TEJA B https://m.edsoo.ru/ff0c3f76
YKUJKOCTHU WM rase
[ToctynarensHoe n
BpaniaTeIbHOE JBUKEHNE

14 a0COJIIOTHO TBEPOTO TEa. bubmmoreka [JOK
MowmenT cuisl. [lnedo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPAOTO
Tena

15 HNMnynsc MaTepuanbHOU TOYKH, bubnuoreka [IOK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

CHUCTEMBI MaTEPHUAIIbHBIX TOYCK.
Nmnynbe cumnbl. 3aKOH
COXPaHEHHUS UMITYJIbCA.
PeakTuBHOE ABMXKEHUE

https://m.edsoo.ru/ff0c43d6

16

Pabota u MOLTHOCTD CHUIIBI.
Kunernueckas sHeprus
MarepualibHOM Touku. Teopema
00 M3MEHEHUY KMHETUYECKOH
SHEPTrUn

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[loTeHumanpHas 3HEprus.
IToreHunanpHas sHEprust
ynpyro n1eopMupoBaHHOU
npyxuHsl. [loreHnmanbHas
SHEPrus Tea BOIU3U
MOBEPXHOCTU 3eMJIU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[MorenumnansHpIe 1
HETOTEHIMANbHBIE CHTbl. CBS3b
paboThl HEMTOTEHIUAILHBIX CHJI
C U3MEHEHUEM MEXaHHMYECKOH
HHEPrUH CUCTEMBI Tel. 3aKOH
COXpaHCHHS MEXaHUYECKOU
SHEPTUH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HMccnenoBanue cBsizu paboOThI
CHWJIBI C U3MEHEHHEM
MEXaHWYECKOM SHEPTuu Tella Ha
pUMEpE PACTIKCHUS
PE3UHOBOTO JKT'YTay

20

KonrtponbHas pabora o teme

bu6nmoreka [JOK



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

«Kunemaruka. Jlunamuka.
3aKOHbI COXpAHEHHUS B
MEXaHUKE»

https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE
newkenue. uddysus

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep IBUKEHUS U
B3aUMOJICUCTBUS YaCTHII
BelecTsa. Mozaenn CTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX
Ten

23

Macca monexyn. KonngyectBo
Bemectsa. [loctosiHHas
ABoraapo

24

TennoBoe paBHOBeECHE.
Temneparypa u e€ u3MepeHue.
[ITxana remnepatyp Llenbcus

25

HUneanpueriii raz B MKT.
OcnoBHoe ypaBHeHue MKT

bu6mmorexa [{OK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemMrepaTypa Kak
Mepa CpeIHEN KNHETUYECKOU
SHEPTUU JIBUKEHUS MOJIEKYII.
YpaBaenue Menpeneena-
Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlamberoHa. ['a30BbIC
3aKOHBbI

28

JlaGoparopHas paboTa



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

«VccnenoBanne 3aBUCUMOCTH
MEXly IapaMeTpaMu COCTOSTHUS
pa3peKeHHOro raza»

H?)OHPOI.[CCCBI B NACAJIbHOM Ia3€

bu6muoreka [JOK

29 " X rpaduaeckoe
pad https://m.edsoo.ru/ff0c570e
MIPE/ICTABJICHHE
BuyTtpennsis sneprus
TEPMOIUHAMHYUCCKON CHCTEMBI
30 Y CIIOCOOBI €€ U3MEHEHHS. bubmuoreka [JOK
KonuyectBo TemnoTs! u padora. https://m.edsoo.ru/ff0c5952
BnyTtpeHHss sHEeprus
OJIHOATOMHOTI'O HMJI€aJIbHOI'O ra3a
31 Bunsl Tenonepenaqu bubnmorexa [IOK
A pedl https://m.edsoo.ru/ff0c5¢36
VYV nenpHas TEINIOEMKOCTH
1 BelecTBa. KonuuecTBo TEMIOTRI Bbubmoreka [JOK
IIpH Terjonepeaaye. https://m.edsoo.ru/ff0c5¢36
AnmabaTtHsIi poriecc
[1epBblii 3aKOH TEPMOIMHAMUKHU
33 U €ro NpuMeHEeHHE K bubmmorera [TOK
p https://m.edsoo.ru/ffOc5efc
U30MpoIeccam
HeoOpatumocTts mporeccos B
34 IpH gne Bropoii I3)211<0H bubmorexa LOK
PHpOse. BTOp https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHU
35 [Mpunnun nevicteus u KIT bu6mmoreka [JOK
TEIJIOBOM MAIlIMHEI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KI1J]
37 DKoornyeckue mpoodIeMbl



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

TEIUIOPHEPTeTUKHI

O06o06marmuit ypok

bubmuoreka [JOK

M .
38 «Monexymapras dusnica https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKID)
KoHTponbHas pabora 1o Teme
39 «MonexynsipHas (pusnka bubnrorexa LIOK
yp ’ https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOAMHAMUKID)
[Tapoo6pa3oBanue u
40 koHneHcanus. Mcmapenue u bubmiorexa HOK
A Tt P https://m.edsoo.ru/ff0c63b6
KUIIEHUE
AOcoiroTHast 1 OTHOCHTEJIbHAS
41 BIAXXHOCTH BO30yXa bubmorexa LHOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Hacpliiennslii map
Teepaoe Teno.
Kpucrannuueckue u amopdHbie
4 Tena. AHM30TPOIUS CBOKCTB bubnuoreka [IOK
Kpuctayios. XKXuakue https://m.edsoo.ru/ff0c65{0
Kkpuctauibl. CoBpeMEHHbIE
MaTepHuabl
[InaBneHne U KpUCTaUTH3AIH.
43 Y aenpHas TEIIOTA IJIABICHUS bubmorexa LHOK
a ) https://m.eds00.ru/ff0c6708
Cyb6numarnus
bu6mmoreka [JOK
44
VpaBHeHHe TerI0Boro banatica https://m.edso0.ru/ff0c6820
DneKTpu3aIus Tel.
45 DneKkTpuyecKuH 3apsi. [[sa bubmmorexa [IOK
p PAL. https://m.edsoo.ru/ff0c6bcec
BH/JIA DJICKTPUYECKUX 3apsiI0B
46 [IpoBOTHUKHU, TUBTEKTPUKHU U bu6mmoreka [{OK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

MOJIYTTPOBOTHUKH. 3aKOH
COXPAHEHHUS ANEKTPUYECKOTO
3apsaa

https://m.edsoo.ru/ff0c6bce

B3aumMoencTBue 3apsioB.

bubmnoreka [IOK

47 3akon KyHOHa'vToqeqHHH https://m.edsoo.ru/ff0c6ce4
AIEKTPUUYECKUU 3apsij
HampspkeHHocTsb
AIEKTPUYECKOTO MOJISL.
48 [IpuHIun cynepno3unun bubmorexa HOK
. https://m.edsoo.ru/ff0c6df2
ANEKTPUYECKUX TTosieH. JInHum
HaNpPsKEHHOCTU
PaGora cun
49 3JIEKTPOCTATHYECKOTO MOJISI. bubnnoreka [JOK
ITorennuan. Pa3HocTh https://m.edso0.ru/ff0c6f00
MOTEHI[HAJIOB
[TpoBOAHMKY U TUAIIEKTPUKHU B
50 3JIEKTPOCTATUYECKOM I10JIE. bubnnorexa [JOK
Jusnexrpuueckas https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTD
. bu6mmoreka [JOK
51 DnektpoeMkocTb. Konmencarop httos://m. edsoo.ru/F0CT126
DIEKTPOEMKOCTD TIJIOCKOTO
52 KOHJICHCATOpa. DHEPrus bubmmorexa [IOK
https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCAaTopa
JlaGopaTtopHnast pabota
53 "N3mepeHue 31eKTpOEMKOCTH
KOHJeHcaTopa"
54 [IpuHnumn nenucreus u



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

NpUMEHEHNE KOHICHCATOPOB,
KOMIMPOBAJILHOTO amIapara,
CTPYHHOTO ITPUHTEPA.
DnekTpocTaTHyecKas 3aIiuTa.
3a3eMiIeHUE 3JIEKTPONpUOOPOB

55

DNEeKTPUUECKUN TOK, YCIOBUS
€ro CyIIeCTBOBAHHUS.
ITocTostaubIlN TOK. CHla TOKA.
Hanpsbxenne. ConpoTuBICHHE.
3akon Oma aJid yyacTka Lenu

56

ITocnenoBarensHOE,
napajuieIbHOe, CMEIIAaHHOE
COCJIMHEHUE MPOBOIHUKOB.
JlaGopaTopHnas pabota
«/3yueHue cMemanHoro
COCIIMHEHUS PE3UCTOPOB)»

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7410

57

Pabora 1 MOIIIHOCTE
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1S TTOJTHOM
(3aMKHYTOM) DJIEKTPHUECKOM
nenu. Kopotkoe 3amMbIKaHMeE.
JlaGopaTopHnas pabota
«M3mepenne D/IC ncrounuka
TOKa ¥ €T0 BHYTPEHHETO
COTPOTUBIICHUS

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

59

PeszepBHblii ypok. KonTponbHas

paboTa 1o Teme

H9 n
TMeKTpoAuHaMHKa" /

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

Bcepoccniickas npoBepoyHas
pabota

60

Ob6o06maromuit ypok
«DNeKTpoANHAMHKAY /
Bcepoccniickas npoBepoyHas
pabota

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAs! TIPOBOJAUMOCTD
TBEPJIBIX METAJLIOB.
3aBUCHMOCTh COITPOTUBIICHHUS
METAJIJIOB OT TEMIIEPaTYPHI.
CBepxnpoBOIUMOCTb

62

DJIeKTPUYECKUHU TOK B BaKyyMe.
CBOHCTBA AIIEKTPOHHBIX ITyYKOB

63

[ToxynpoBoaHUKH, UX
coOCTBEHHas ¥ IpUMECHast
poBOAUMOCTb. CBOUCTBA p—n-
nepexona.
[HonynpoBoaHKKOBBIE TPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DNEKTPUUECKUH TOK B
pacTBOpax M pacruiaBax
JJIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS
JTUCCOIMaIusl. DIEKTPOIU3

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c82ba

65

DJIEKTPUYECKUN TOK B Ta3ax.
CaMOCTOSTENbHBINA U
HECaMOCTOSTEIIbHBIN Pa3psill.
Momnnus. I1nazma

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpudecKkre Npudopsl U
YCTPOWCTBA U UX MPAKTUIECKOE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

npumeHeHue. [IpaBuna TexHuKu
0€30I1aCHOCTH

KonrtponsHast pabora o Teme
«Inekrpocraruka. [locTosHHbBIN

bu6nmoreka [JOK

67 1
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3JINYHBIX Cpeaax»
PesepBHBIi ypOK.

68 O06006manmuil ypok mo TeMam 1 bubmorexa HOK

10 xmacca

https://m.edsoo.ru/ff0c8f6c

OBILEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoaunvecTBo yacos D1eKTPOHHBIE
Ne ara u(pposBbie
Tema ypoka Kontpoabubie | IlpakTuueckue A uupp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIEC
padoTsbI padoThI
pecypchl
[TocTostHHBIE MATHUTHI U UX
B3auMojieiicTBUe. MarHuTHoe
. bubmuoreka [JOK
1 nosie. Bektop MarHuTHOM 1
. https://m.edsoo.ru/ff0c9778
MHAYKUWU. JINHUM MarHUTHOM
WHIYKIUU
MarauTHoO€e 1oJie MPOBOIHUKA
) ¢ TokoMm. OmbIT Dpcrena. | bubnmoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlabopaTtopHnast pabota
bu6mmoreka [JOK
3 «/3y4eHne MaratuTHOTO MoJs 1 1
https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM
JlelicTBME MAarHUTHOTO ITOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuiia
4 Awmmnepa. JlabopaTopnas pabora 1 1 bubnuorexa [IOK
«Hccnenosanne necTBUSA https://m.edsoo.ru/ff0c9ac0O
MOCTOSTHHOTO MarHuTa Ha
PaMKy ¢ TOKOM)»
JlelicTBEe MAarHUTHOTO OIS Ha
5 JBUKYLIYIOCS 3apSKEHHYIO 1 bubnuorexa LIOK

yactuny. Cuna JlopeHua.
Pa6ota cunsl Jlopennia

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DNIeKTpOMarHuTHasE WHIYKITUS.
IToTok BEeKTOpa MAarHUTHOM
uHaykiuu. JJ1C nHayKImu.
3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papanes

JlaGopaTtopHnast pabota
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHON MHTYKIIUN

bubmauoreka [IOK
https://m.edsoo.ru/ff0cal 50

NuaykTUBHOCTS. SIBIEHUE
camounaykiuu. JJ1C
CaMOMHIYKIUHU. DHEPrust
MarHUTHOTO MOJIsI KaTYLIKU C
TOKOM. DJIEKTPOMAarHUTHOE
none

bu6morexa [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue yCTporucTBa U UX
IIPUMEHEHUE: ITOCTOSIHHBIE
MarHMThI, JIEKTPOMAarHuThI,
JJIEKTPOABUIaTENb,
YCKOPHUTENH JIEMEHTaPHBIX
4aCTHUL, UHAYKIIMOHHAS [1€Yb

10

O6o0maromuii ypok
«MarguTtHoe 1oJe€.
DNeKTpOMarHuTHast WHIYKITUSDY

bub6anoreka IIOK
https://m.edsoo.ru/ffO0cab82

11

KonTponbHas padota no teme
«MarnauTtHoOe 1noue.
aﬂeKTpOMaFHI/ITHaH HUHAYKOUS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CBo0o1HBIE MEXaHUYECKUE
Kosiebanus. ['apMoHnyeckue
KoyieOaHus. Y paBHEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KoJeOaHui
rpy3a Ha HUTH OT JTHHBI HUTH
U Macchl Tpy3a»

14

KonebateabHBIH KOHTYD.
CB00OOIHBIE
DJIEKTPOMATHUTHBIC KOJICOaHUS
B UCaJIbHOM K0JIeOaTEIEHOM
KOHTYpE. AHAJIOTUSI MEXY
MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMU
KOJIEOAHUSIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHeHI/Iﬂ BHCpFI/II/I B
ANeILHOM K0J1e0aTeIbHOM
KOHTYpE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxaroIux
KosieOaHusX. BeHy K 1eHHbIE
MeXaHWUeCKHE KoJieOanus.
Pe3onanc. BeinyxeHHbIE
3JICKTPOMArHUTHBIE KOJICOaHMS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepeMeHHBIN TOK.
CuHycoUIaNbHBIA
MEPEMEHHBIN TOK. MOITHOCTh
MEePEMEHHOT0 TOKa.
AMIUTUTYTHOE ¥ ICHCTBYIOIICE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

3HA4YCHUEC CUJIBI TOKA U
HaIPs>KCHUA

18

Tpancdopmarop.
[IpousBoacTso, nepenaya u
noTpeOIeHUE IIEKTPUUECKOM
SHEpPTrUn

19

YCTpoUCTBO U IPAKTUUECKOE
IIPUMEHEHUE MIEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOTO TOKA, JIMHUI
3JIeKTpornepenay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKH TIPU
TIPOHM3BOJICTBE
anekTposneprun. Kynerypa
HCITOJIB30BaHMS
3JIEKTPOIHEPTHUHU B
[TOBCEHEBHOM JKU3HH

21

MexaHuueckre BOJIHBI,
YCIJIOBUS PACIIPOCTPAHEHMS.
[Tepuoa. CxopocTtb
pacnpocTpaHeHus U JIMHA
BOJHBL. [lonepeunsie n
IIPOJOJIbHBIC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

DIIEKTPOMAarHUTHBIE BOJIHBI, UX
CBOMCTBA M cKOpocTh. [1Ikana
3JIEKTPOMArHUTHBIX BOJIH

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ccfe0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

[IpuHIHAIIBI pauoCBA3U U

24 TeneBuaeHus. Pa3sutue
cpencTB cBs3u. Paguonokanus

25 KonTtponsHas padora bubnuoreka [IOK
«KonebaHus ¥ BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmMonuHenHoe

2% pacIpoCcTpaHEeHUE CBETA B bubnuoreka [IOK
OHOpPOJHOM cpene. ToueuHbli https://m.edsoo.ru/ff0cd350
MCTOYHUK cBeTa. JIyy cBera
OTtpaxeHue cBeTa. 3aKOHbI

7 oTpaxkeHus ceera. [loctpoenue bubnmoreka [JOK
N300paKEHUH B TUIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenominienne ceera. [lonHoe

)3 BHYTPEHHEE OTPAKECHUE. bubnuorexa [JOK
[IpenenbHbIA YToJ MOJTHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKeHUS
JlaboparopHas paboTa

29 <<I/I3MI;peHI:/IC n(icasaTeJm Bubmmorexa LIOK

https://m.edsoo.ru/ff0cd67a

MIPEIIOMIICHUS CTEKIIa»
JIunsel. [Toctpoenue

30 n300paKeHMIA B JIMH3E. bub6nuoreka [IOK
®opmysia TOHKOHN JTUH3BI. https://m.edsoo.ru/ff0cddle
YBenu4ueHue JuH3bI
JlaboparopHas paboTa

31 «HccnenoBanue CBOKCTB
U300paKCHHUI B TUH3AX)

32 Hucnepcus ceeta. CoXHBIN



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cocTaB Oenoro cBera. L[Ber.
JlaGopaTtopHnast pabota
«Habmonenne aucnepcuu
CBETa»

WuTepdepenmus ceera.

bu6mmorexa [JOK

33 Mudpaiuns cera. . https://m.edsoo.ru/ff0ced22
Judpaxknuonnas pemeéTka

34 ITonepe4HOCTH CBETOBBIX BOJIH. bubnuoreka IIOK
[Tonapusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuyueckue Npuodopsl U

35 YCTPOMCTBA U YCIIOBUS UX
0€301acHOTr0 MPUMEHEHUS
['paHnLIBI TPUMEHUMOCTH

16 KJIACCHYECKOW MEXAHUKH. bu6mmorexa [JOK
[MoctynaTel crienuaIbHOU https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIHBHOCTH
OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTH. bubnunorexa [JOK
3ameJieHne BpEeMEHH U https://m.edsoo.ru/ff0cfad42
COKpAIICHHUE JITTUHBI
DHeprusi U UMITYJIbC

13 PEIATHBUCTCKON YaCTHUIIBI. bu6nuoreka [IOK
CBs13b MacChI C YJHEPTHEH U https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPrUs MOKOs
KonTponsnas pabora «Onrtuka.

39 OCHOBBI CIEUATIBHON TEOpUH bubnmorexa LHOK

https://m.edsoo.ru/ff0cf610

OTHOCHUTEIILHOCTH

40 ®otonbl. opmyna [1nanka. bubnuotexa [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

DHeprus U UMIyJIbC POTOHA

https://m.edsoo.ru/ff0cfel6

OTKpBITI/IC N UCCIICJOBAHUC

bubnuoreka [{OK

41 . A.T.

Qorospexra. OmpiTet https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl poTorddexra.

4 YpaBHeHUe DHHIITEHHA TSI bubnmoreka [JOK
dotorpdekra. «KpacHas https://m.edsoo.ru/ff0d015¢
rpanuna» Gorosdgexra
Hasnenune cBera. OnbiTe! [1. H.

43 Jlebenena. Xumuueckoe bubmmorexa [TOK

- seBa. https://m.edsoo.ru/ff0d04a6
JIEUCTBUE CBETA
TexHuueckue yCcTpoucTea u
MPaKTUYECKOE IPUMEHEHHUE:

44
¢doroanemeHT, HoToAATUHK,
COJIHEUHas OaTapesi, CBETOIMO]]
Pewienue 3agau no teme

45 «DNeMEeHThl KBAaHTOBOM bubmmorexa [TOK

https://m.edsoo.ru/ff0d0302
OTITHKI
Mopens atoma ToMmcoHa.

46 OmnsiTel Pesepdopaa mo bubnuoreka [IOK
pacCeaHUIO 0-4aCTHLI. https://m.edsoo.ru/ff0d091a
[LmanerapHas Mozenb aTomMa

bu6mmoreka [IOK
47 [Toctynarsl bopa
Y P https://m.edsoo.ru/ff0d0afa
Wznyuenue u nornouieHue
43 (OTOHOB MpH Mepexojie aToma bubnumorexa [IOK

C OZHOTO YPOBHS SHEPTUHU HA
Ipyrou. Buael ciekTpos

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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BoaHOBBIE CBOWCTBA YaCTHILI.
Bounbl e bpouis.

bu6mmoreka [IOK

49 KopryckyasipHO-BOITHOBOU
PHyCKyJIAp https://m.edsoo.ru/ff0d0ca8
nyanu3M. CloHTaHHOE U
BEIHYKJICHHOE M3TyUCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnsiTe Pe3epdopaa mo bubnunorexa [JOK
OIIPENEIIEHNUI0 COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3TyUSHUS
CeownctBa anbda-, 6era-,

51 ramMmma-usnydeHus. Biausaue
pPaZOaKTUBHOCTH Ha )KUBBIC
OpTaHU3MBI
OTkpbITHE IPOTOHA U
HeuTpoHa. M3oTomnbl. Anbda-

52 acnaj. DJICKTPOHHBIN U bubamorexa LHOK
P g Vp https://m.edsoo.ru/ff0d1162
NO3UTPOHHBIN OeTa-pacra.
l'amMmma-uznydenue
DHeprus CBS3U HYKJIOHOB B
saape. SAnepHble peakiuu.

53 ane HLII/va eaKTE ITpoGneMsbl bubmorexa LHOK

p p p- 1P ’ https://m.edsoo.ru/ff0d1356
MEPCIIEKTHBBI, IKOJIOTUIESCKUE
ACTICKTBHI SIIEPHOM SHEPTCTUKU
DJIeMEeHTapHbIE YaCTHIIBI.
OTKpBITHE TO3UTPOHA. METO b
54 HAOJIOZICHUS U PETUCTPaIluU bubmuorexa [JOK

3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton
«DyH1aMEHTAJIbHBIE

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

B3auMO/ieUCTBUs. ENMHCTBO
(U3HMYECKON KapTUHBI MUPA»

55

DTanbl pa3BUTHsI ACTPOHOMHUH.
[Ipuxnagnoe u
MHUPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuHu. Bun 3B€311HOTO
Heba. Co3Be3ausi, spKue
3BE3/IBI, INIAHETHI, UX BUIUMOE
nemkenne. ConHeunas
cucrema

56

Counuite. ConHeuHas
aKTUBHOCTE. VICTOUHHK
sHeprun CoJIHIIA U 3BE3]T

57

3BE3/b1, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI
TJIaBHOM OCIIEZIOBATEIBHOCTH.
BuyTpennee ctpoeHue 3BE3.
CoBpeMeHHbIE NPECTABICHUS
0 MIPOUCXOKACHUU M SBOIIOIIUH
ConHua u 38€31

58

Mueunsid [1yTh — Hama
I'anakTtuka. [lonoxenue u
nBrkenue CoJiHIIa B
["anaktuke. I'amakTukm.
YepHble ABIPHI B sIpax
raJJakTHK

59

Bcenennas. Paz6eranue
ranakTuk. Teopus bonbioro
B3phIBa. PenukTOBOE




u3JIydyeHue. MertarajiakTuka

60

Hepemennsie npo0iaembl
aCTPOHOMHUU

61

KoHnTtponbHas pabota
«DNeMEeHTHI aCTPOHOMUH U
acTpou3ukm»

62

O606maromuii ypok. Poib
(GU3MKU U ACTPOHOMUH B
SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COITMaJIbHON
U DTUYECKOU chepax

eI TeIIbHOCTH YelIOBEKa

63

O6o06matomuii ypok. Posnb u
MeCTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOI HAyYHOU
KapTHHE MHUpa

64

O606maromuii ypox. Poib
(bu3HYEeCcKOi TEOpUH B
dbopMHUpOBaHUH
MIPEACTABICHUH O (PU3UIECKOM
KapTHHE MUpa

65

O6o0matomuii ypok. Mecto
(GU3NIeCKOil KapTHHBI MUPA B
o0IIeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOEC

66

PesepBHbIil ypok. MarautHoe
nose. DIEeKTpOMarHuTHas
WUHIYKIUS




PesepBHblIit ypok. OnTuka.

67 OCHOBBI CIENUATIBHON TEOpUH 1
OTHOCHTEIBbHOCTHU
Pesepnsiii ypok. KBanToBas
bu6mmoreka [JOK
68 busuKa. DIEeMEHTHI 1

ACTPOHOMHUU U acCTPOPHU3UKH

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68



https://m.edsoo.ru/ff0d1784




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBEPA30OBATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
MpoBepPsAEeMOro
pe3yJbTara

IIpoBepsiemble npeaAMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbl CPETHEr0 001Iero 06pa3oBaHMsd

10.1

JleMoHCTpHpOBaT, Ha TpuUMepax poilb W MeCTo (PU3UKH B
(hOpMHUpPOBaHMKM COBPEMEHHON HAy4YHOW KapTHHBI MUpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOMN JEATETbHOCTH

Troaen

10.2

Y4uTHIBaTh I'PAHULBI IPUMEHEHUSI U3YUEHHBIX (PU3MUYECKUX MOJIENIEH:
MaTepuaibHas TOYKa, MHEpIHUalbHas CHUCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJEIIN CTPOCHMSI ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEYHBIA JJIEKTPUYECKUN 3aps] — IpU PEUICHUH

¢bu3nUecKkux 3amaq

10.3

Pacno3naBaTth usnyeckue siBaeHus (Mpouecchl) U OOBACHATH X HA
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISIPHO-KMHETUUYECKOW TEeopuun
CTPOCHMsI ~BELIECTBA U  DJIEKTPOJMHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE IpPsIMOJUHEIHOE JIBM)KEHUE, CBOOOJHOE NajeHue
T€J, ABUXKEHUE IO OKPYKHOCTH, WHEpPILMs, B3aUMOJECHUCTBHE TEII,
mud¢y3us, OpOYHOBCKOE IBH)KEHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  Tel, H3MEHEHHe o00bEMa Ten TMpH  HarpeBaHUU
(oxJlaXx/IeHNNn), TEIUIOBOE paBHOBECHE, MCIAapeHHe, KOHJEHCalus,
IUIaBJI€HUE, KpUCTAJUIM3allusl, KWUIIEHHE, BIAXHOCTh BO3/yXa,
MOBBIIICHHUE JIaBJICHUS Tra3a MPH €ro HarpeBaHUU B 3aKPHITOM COCY/IE,
CBSI3b MEXJAy IapaMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax;

AJIEKTPU3AIIUSI TEJI, B3aMMOJICHCTBHE 3apsI0B

10.4

OnuchiBaTh MEXaHHYECKOE JBWXKEHHME, UCHONb3ysd (uznueckue
BEJIMYUHBI: KOOPJMHATA, IIyTh, IEPEMEIIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tella, KHHETUYECKas DHEPIHs,
NOTEHIMAIbHAs dSHEpPrus, MexaHudeckas paloTa, MeXxaHHYecKas
MOIITHOCTh; IPU ONMHUCAHUK MPABUIBHO TPAKTOBATh (PU3NYECKUIA CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M €AMHUIIbI, HaXOAWThH
(bopMyIIBI, CBSI3BIBAIONINE JAHHYIO (U3UUECKYIO BEMUYUHY C APYTUMH

BCINYHNHaAMH

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA Te€ll M TEIJIOBEIC




SBJICHHSI, WCIOJIB3ys (HU3WYCCKHME BEJIMYMHBI: JIaBJICHWE Trasa,
TeMIlepaTypa, CpeAHsIs KHHETHYECKash JHEPrus XaoTHYECKOTro
IBIDKEHUS MOJIGKYJ, CpeJHEKBaJpaTU4YHasi CKOPOCTh MOJEKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHss dJHeprus, pabora Tra3a,
KO3(Q(UIMEHT TMOJE3HOT0 JEWCTBUSA TEIUIOBOTO JIBUTATENs; IpHU
OTMCaHUU MPaBUIBHO TPaKTOBaTh buszngeckuit CMBICI
UCIIOJIB3yEMBIX BEIMYMH, UX OOO3HAUYCHHS W EIUHUIIbI, HAXOJUTh
(OpMYyIIBI, CBSI3BIBAIOIINE TAHHYIO PU3NYCCKYIO BEIMYUHY C IPYTHMH

BEIIMYHUHaAM

10.6

OnuceiBaTh M3Yy4EHHBIE 3JIEKTPUUECKUE CBOWCTBA BEIECTBA MU
AJIEKTPUYECKUE  sBJIEHUS  (MpOLIECChl), HCHONb3Ys  (pusmueckue
BEJIMYMHBIL: IEKTPUYECKUI  3apsAl,  DJJIEKTPUUYECKOE  IIOJIE,
HanpsOKEHHOCTh  1OJIA, IOTEHLHUall, Pa3sHOCTh IOTEHIMAJIOB; IpHU
ONHCAaHUU TPABUIBLHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIOJIb3YEMbIX
BEIMYMH, WX OOO3HAYECHUS W €IWHUIIBI; YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIMYMHY C JAPYTUMH

BCINYNHaAMH

10.7

aHAJM3UPOBaTh (PU3MUYECKUE TMPOLECCHl M SIBICHUS, HCHOJb3Ys
¢buznyeckre 3aKOHbI M MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, I, 11
n III 3akonbl HbrOTOHA, 3aKOH COXPAHEHUS MEXAHWYECKOM SHEPIHH,
3aKOH COXPAaHEHUS UMIIYJIbCA, IPUHLIUI CYNEPIO3ULIUN CUJ, [IPUHIINIL
paBHOIIpaBUs HHEpPUUAIBHBIX CUCTEM  OTCUETA; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUs BEIIECTBA, ra30BbI€ 3aKOHBI, CBSI3b
CpPEIHEW KHHETHYECKOM JHEPrMU TEIUIOBOIO JBHUIKEHUS MOJEKYNI C
aOCONFOTHON TeMIepaTypoid, MEepBhI 3aKOH TEPMOJIUHAMHUKHU; 3aKOH
COXpaHEHUsl DJEKTPUYECKOro 3apsaa, 3akoH KyioHa; npu 3ToM
pa3ianyath CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIPAKEHHUE U yCIIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE MPHUHIMIBI JIEHCTBUS MaIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pasziuyaTh YCIOBUS HX O€3011acCHOro

HCIIOJIb30BaHMUS B IOBCEIHEBHOM KHU3HHU

10.9

BrimmonssaTs OKCIICPUMCHTEBI 11O UCCIICAOBAHNUIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U
MIPOLIECCOB C MCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; TPH
aToM (dopMmyaupoBaTh MpobiemMy (3amady) M THUIIOTE3y Y4eOHOro
OKCIEpUMEHTa,  COOMpaTh  YCTAHOBKY M3  TIPEIJIOKEHHOTO

000pyI0BaHUs, TPOBOJIUTH ONBIT M (HOPMYITUPOBATH BHIBOJIBI

10.10

OCYHICCTBJIHTI) IpsAMbIC W KOCBCHHBLIC H3MCPCHUA (1)H31/I‘~ICCKI/IX

BEJIMYMH; MPU ATOM BBIOMpATh ONTUMAIIBHBIA CIIOCOO0 HM3MEpPEHHs U




HCIIOJBb30BaTh U3BECCTHHIC METOJbI OLICHKU HOFpGIlIHOCTGfI I/ISMGpeHI/II\/II

10.11

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMHM BEIMYUMHAMU C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; INPU 3TOM KOHCTPYMPOBATH
YCTaHOBKY, (UKCHpPOBATh pE3yJbTaThl IOJYyYCHHOH 3aBHCHMOCTH
(bu3nuecKrux BEIMYUH B BUJAE TaOJIUI U TPapUKOB, €1aTh BBIBOJBI MO

pe3yibTaTaM UCCICAOBAHUA

10.12

CoOmrogath mpaBujia  0O€30MAaCHOTO  TpyJda TPH  MPOBEIACHUU
UCCIIEIOBaHUM B  paMKax y4eOHOro OKCIEpUMEHTa, Yy4eOHo-
HCCIIEIOBATENBCKOW M MPOCKTHOM JEATEIBHOCTH C MCIIOJIb30BaHUEM

U3MEPUTENIBHBIX YCTPOMCTB U 1a00paTOPHOro 000PYI0BaHUS

10.13

Pemate pacuérHble 3a7a4u ¢ SIBHO 3aJaHHOM (D)U3MYECKON MOEIbIO,
UCTIONB3Ysl (U3NYECKUE 3aKOHBI M TPUHIMUIBI, HA OCHOBE aHaIM3a
yCIOBUSL  3aJauyd  BBIOMpATh  (PU3UYECKYI0 MOJEib, BBIIEIATH
dusnyeckre BENMIUHBI U (OPMYJIBI, HEOOXOTUMBIC ISl €€ pelIcHHS,
MPOBOJUTH PACUYETHI U OLEHUBATH PEAbHOCTh MOJIYYEHHOTO 3HAUYECHUS

¢bu3nuecKoil BeTUUNHbI

10.14

Pemarp  kauecTBeHHBIE  3a/Jauu: BBICTpauBaTh  JIOTHYECKU
HENPOTUBOPEUYHMBYIO LIETIOUKY PACCYKIEHUI C OMOpOil Ha M3y4eHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/IC SABJICHUS

10.15

Hcnonb3oBaTe MHpU  pelICHMM Y4eOHbIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TOUCKA, CTPYKTYpUPOBaHMS,
MHTEpNpEeTallud M MPEACTaBICHUS y4eOHOM W Hay4HO-IOIMYJISIPHON
MHpOpPMaLMY, TOJTYYEHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKHU

aHAJIM3UPOBATh MOTyYaeMyto HH(OPMALIHIO

10.16

[IpuBoauTh TpUMEPHl BKJIa/a POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSICHEHHE IPOLECCOB OKPY KAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp30BaTh TEOpEeTUYECKUE 3HAHUS MO (U3MKE B TOBCETHEBHOM
JKU3HU ISl oOecrieueHust 6€30MacHOCTH MPU 0OpaIIeHu: ¢ pudopamMu
U TEXHUYECKUMM YCTPOWMCTBAMM, MJISI COXpPAHEHUs 370pOBbS U

CO6J'IIOI[CHI/I5I HOPM 3KOJIOTMYECKOI'O ITOBEACHHS B Oprn(anmeﬁ cpeac

10.18

PaGoTaTh B rpynme ¢ BBIIOJHEHHUEM PA3UYHBIX COIMANBHBIX POJICH,
IUIaHUPOBaTh  paboOTy  TpyNIbl, pPalMOHAIBHO  pacHpeaessiTh
00sI3aHHOCTH U IUIAHUPOBATh JCATEIBHOCTh B HECTaHAAPTHBIX
CUTyalMsIX, aJleKBaTHO OIICHUBATh BKJIQJ KaXXIOTO U3 YYaCTHUKOB

TPYIIBI B pellIEHUEe paccMaTpUBAEMOU MpoOIeMbl




11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJabTATHI 0CBOEHHsI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero o0pa3oBaHusi

11.1

JleMOHCTpHpOBAaTh Ha TMpHUMEpax polb W MecTo (PHU3UKH B
(GbOpMUPOBaHUN COBPEMEHHOW HAyYHOW KapTHUHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKOMN JEATEIbHOCTU

JOJIeH, LEJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4uThIBaTh TPAaHULBI IPUMEHEHHSI U3yUYEHHBIX (PU3HUYECKUX MOJIENICH:
TOYEYHBIN AIEKTPUUYECKUHN 3apsf, siiepHasi MOJIeNb aToMa, HYKJIOHHAas

MO/I€JIb AaTOMHOT'O Siipa MPH pelieHNH (PU3NIECKHUX 3314

11.3

Pacrio3naBate ¢usmueckue sBIeHUs (MPOIECCH) U OOBSICHATH WX HA
OCHOBE 3aKOHOB  DJJEKTPOJWHAMUKMA W  KBAaHTOBOM  (pusmKwu:
ANIEKTpUYecKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHUTHOE JEHCTBUS TOKa, B3aMMO/ICHCTBUE MarHuTOB,
ANIEKTPOMATrHUTHAS WHAYKIHS, JEHCTBHE MArHUTHOTO MO Ha
MPOBOAHUK C TOKOM U MABWXKYIIMHCS 3apsl, 3JICKTPOMArHUTHBIC
KojeOaHusi W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe,  IpejomiieHue, uHTepdepeHuus, audpakuus U
MOJIIpU3alisl CBETa, AMCIEPCUS CBETa, (OTOAIEKTpUUECKUil dhdexT
(poroaddexTt), cBeTOBOE HaBICHHWE, BO3HHUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOAA, €CTECTBEHHas U  HMCKYCCTBEHHas

pPaanOaKTUBHOCTD

11.4

OnuceiBaTh K3y4YEHHbIE CBOMICTBa  BellecTBa  (JIEKTPUUECKHE,
MAarauMTHBIC, ONTHYCCKUC, IJICKTPHUYCCKYIO MPOBOAMMOCTL PAa3JIMYHBIX
Cpel) H DJJIEKTPOMArHUTHBIC SBIEHUS (TMPOIECCHI), HCHOIB3YS
¢dbusznyeckue  BENUYHMHBI:  OJJCKTPUYECKUH  3aps], Ccuila TOKa,
ANIEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COMPOTHUBIICHHE,
pazHocth mnoteHnmanos, DJC, pabora Toka, MHAYKIMS MarHUTHOTO
nosst, cuina Awmmepa, cuna JlopeHna, HWHAYKTUBHOCTH KAaTYIIKH,
SHEPTHUsl AJIEKTPUYECKOTO M MArHUTHOTO TOJEH, MepHoJ U YacToTa
KosiebaHuil B Kosje0aTeIbHOM KOHTYpE, 3apsii U CUJIa TOKa B Mpoliecce
rapMOHHYECKUX DJIEKTPOMArHUTHBIX Kose0aHuH, ¢bokycHoe
paccTosiHue W ONTHYECKas CHUJia JIMH3bI; MPU OMUCAHUU MPABUIBHO
TpakToBaTh (UINYECKUH CMBICT HCIHOJB3YEMBIX BEIUYHMH, HUX
0003HaUEeHUS U EAUHMIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

TaHHYIO (PU3HUYECKYIO BETMUUHY C IPYTHMHU BEIMYMHAMHU




11.5

OnuceIBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHUSA U MPOLCCCHI, UCIIOJIB3YA
(1)I/I3I/I‘-ICCKI/IC BCIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI MW 4YaCTOTa CBCTA, JSHCPIrud MW HMIIYJIbC (I)OTOHa, nepuon
mnmojaypaciaaa, OSHEprusd CBA3M AaTOMHBIX AAC€p, IIPU OIIHMCAaHHUH
IMpaBUJIBHO TPaKTOBATb (1)PI31/I‘~I€CKPII>1 CMBICJI UCITOJIB3YEMBIX BCJIWYHH,
UX 0003HAYECHUS U CAWHUIIBI, YKa3bIBaTb q)OpMYJIBI, CBA3BIBAIOIIUC
HaHHYIO (l)I/I3I/I‘leCKy1-O BCIIMUUHY C APYI'UMHU BCINYUHAMHU, BBIYUCIIATH

3HauYeHUE (PU3NYECKON BETUUHHBI

11.6

AHanu3upoBaTh (U3NYECKUE TPOLECCHl U  SBJICHUS, HCIOIb3Ys
¢buznyeckue 3aKOHbBI M OpuUHOUOBL  3akoH Owma,  3aKOHBI
MOCJEA0BATEIBHOTO W NapauIeIbHOTO COEAUHEHHS ITPOBOJIHUKOB,
3akoH Jlxoyns — JleHua, 3aKOH 3JEKTPOMATHUTHOM MHIYKLMHU, 3aKOH
MPSIMOJIMHEMHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPA)KEHUSI CBETA,
3aKOHBl ~ IIPEJIOMJICHUS  CBETa, YypaBHEHHWE  OWHINTEHHAa  JJIA
dorordderra, 3aKOH COXpaHCHHS DJHEPrUU, 3aKOH COXpaHEHUS
MMITyJIbCa, 3aKOH COXPAHEHMs DJIEKTPUUYECKOTO 3apsna, 3aKOH
COXpaHEHUsI  MaccoBOro  uucia, noctynarel  bopa, 3akoH
palMOAKTUBHOIO pacnaja; TMpH HSTOM pa3jindyaTh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHHUE M YCIOBUS

(rpanu1IBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeZ[eJISITB HAmpaBJICHUC BCKTOpa HWHAYKIIMKU MArHUTHOI'O I10JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CHJIbI HopeHua

11.8

CTpOI/ITB n  OIIUChIBATDH I/I306pa)KeHI/IC, co3agaBacMoO€  INJIIOCKHM

3epKaJioM, TOHKOW JTMH30M

11.9

BBIMOMHATE SKCIIEPUMEHTHI TI0 UCCIEAOBAHNUI0 (PU3NYECKUX SIBICHUN U
MPOIIECCOB C MCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
sToM (dopmynupoBaTh MpoOiemMy (3amady) U THUIOTE3y Y4eOHOTO
OKCHEpUMEHTa,  COOMpaThb  YCTAaHOBKY M3  TIPEAJIOKEHHOTO

O60py2[0BaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOBI

11.10

OCYH_ICCTBJI}ITB nNpsaMbIC W KOCBCHHBIC HW3MCPCHUA (bl/ISI/I‘-ICCKI/IX
BCIIMYHH; IIpU 3TOM BBI6I/IpaTB OIITUMAJILHBIN CII0CO0 HU3MCPCHHUA U

HCIIOJB30BaTh NU3BECTHHIC METOAbI OLICHKU l'IOl"peIHHOCTef/'I H3MepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C HCIOIb30BAHUEM
NpPSAMBIX ~ HM3MEPEHUH; IPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(UKCUpPOBATh pe3yNbTaThl MOJYYEHHOH 3aBUCHUMOCTH (PHU3UUECKUX
BEJIMYUH B BUJE TaOJIHIl U TPaQUKOB, JIeaTh BHIBOJBI 110 pe3yIbTaTaM

HCCICOOBaAHUA

11.12

CobOmromaTte mpaBuiia 0€30MacHOrO  TpyAa IMpH  MPOBEACHUU




UCCIeOBaHUH B paMKax ydeOHOro OSKCIIEpUMEHTa, Yy4yeOHO-
UCCIE0BAaTEIbCKOW U IPOEKTHON JEATEIbHOCTH C MCIOJb30BAHUEM

U3MEpUTENbHBIX YCTPOUCTB U 1a00pPaTOpHOro 060py10BaHUS

11.13

Pemate pacuérHble 3a7a4M ¢ SIBHO 3aJaHHOM (DPU3MYECKON MOEIbIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI M TPUHILMUIBI, HA OCHOBE aHaIN3a
yCIOBUSL  33Jauyd  BBIOMpATh  (PU3UYECKYIO MOJEIb, BBIIEIATH
¢dusnyeckre BENMYUHBI U (OPMYJIBI, HEOOXOUMBIC NIl €€ pelICHHS,
MPOBOJUTH PACUYETHI U OLEHUBATH PEATbHOCTD MOJYYEHHOTO 3HAYECHUS

(bu3nyecKoil BeNUYNHBI

11.14

Pemarp  kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTUYECKU
HEMPOTUBOPEUHMBYIO LIETIOUKY PACCYKIEHUI C OMOpOil Ha M3y4eHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U q)HSI/I‘IeCKI/IC SABJICHUSA

11.15

Hcnonb3oBaTe MHpHU  pelIeHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMM [UIsl TOUCKA, CTPYKTypHUpPOBaHMS,
MHTEpHpEeTallud M MPEICTaBICHUS y4eOHOM W Hay4HO-IOIMYJISIPHON
uHpOpPMaLMY, TOJTYYEHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MalIWH, MPHUOOPOB U TEXHUYECKHX
YCTpPOICTB; pa3iauyarh YCJIOBHS WX O€30IacHOr0 HCHOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIa/la POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOPETUYECKHE 3HAHUSA MO (PU3UKE B IMOBCETHEBHOMN
YKU3HH 1)1 o0ecrieueHrs 0€30MacHOCTH IpH OOpaIieHUH ¢ MpuoopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JMJIi COXPAHEHMsI 3J0pPOBbSl H

COOJIIOICHHUST HOPM KOJIOTUYECKOTO TIOBEACHHUS B OKPYIKAIOIIeH cpesie

11.19

PaGorare B rpynme ¢ BBITOJIHEHHWEM Pa3IUYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBaTh ~ pabOTy  TPyNNbl,  PAalMOHATBHO  paCHpEACTsaTh
00S3aHHOCTH ¥  IUIAHUPOBATh JEATEIBHOCTh B  HECTaHAAPTHBIX
CUTyalUAX, AJEKBAaTHO OLICHUBATh BKJIAJ KaXXAOIO M3 YYaCTHUKOB

IpYIIIbI B PELICHUE PacCMaTpUBaeMOM MPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon
pa3jiena

Kox npoBepsiemoro
3JIeMEeHTa

IIpoBepsiemble 31eMEHTHI COAePKAHUA

OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHU A

1.1

®uszuka — Hayka o npupoxae. Hayunsle
METOJIbl ITO3HAHUS OKpY:Karomero mupa. Ponb
DKCIEPUMEHTa M TCOPUM B  IIPOLECCE

MO3HAHUS MPUPOBL. IKCIIEPUMEHT B (pU3UKE

1.2

MonenupoBanue GU3NYECKUX SBICHUH H
npoueccoB. Hayuneie runoressl. uznueckue
3aKOHBI U TEOpUHU. I'paHULIBI MPUMEHHUMOCTH
buznuecKux 3aKOHOB. [puHIHT
cooTBeTcTBUS. Ponmbp M Mecto (uU3MKH B
dbopMUpOBaHUU COBPEMEHHOM Hay4YHOU
KApTUHBI Mupa, B MIPaKTUYECKON

NEATEILHOCTH JII0ACH

MEXAHHUKA

#iHPari#KMMTHEMATHUKA

2.1.1

MexaHu4ecKoe IBH)KEHHE. OTHOCUTENBHOCTh
MEXaHUYCCKOIo ABUKCHUS. Cucrtema orcuéra.

Tpaexropus

2.1

[Tepemerienue, CKOPOCTh (CpedHss CKOPOCTH,
MTHOBEHHAsi  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX IMPOEKIMH Ha OCH
CHUCTEMBI KOOpPJMHAT. Crnoxenue

HepeMemeHHﬁ X CJI0XKCHUC CKOpOCTCﬁ

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBHKCHUE. I'paduxu
3aBHCHUMOCTH KOOpAMHAT, CKOpPOCTH,
YCKOpEHUs, IIyTH u repeMeleHus

MaTepHaHBHOﬁ TOYKH OT BPEMCHU




CBoOoaHOE mageHue. Y CKopeHue cBOOOIHOTO

naaCHuA

KpuBonuneiitnoe naBwxeHue. PaBHOMepHOE
JBHXXCHUEC MaTCpHaHBHOﬁ TOYKHU 10
OKPYXKHOCTU. YTJIOBasi CKOPOCTb, JMHEWHAs
CKOpOCTb. Ilepuon " 4acToTa.

HCHTpOCTpeMI/ITeHLHOC YCKOpPEHUC

TexHuueckue yCTpOiicTBa: CIUIOMETP,
JIBIDKCHHUE CHApSOB, LIETIHBIE M PEMEHHBIE

nepcaadun

[IpakTnueckue paboTHI. Nsmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXy IMyTSAMU, MPOIJIEHHBIMU
TEIOM  3a  TOCJIEeIOBAaTelIbHbIE  paBHbIE
IIPOMEXKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBUOKEHUU C HAYaJbHOM CKOPOCTBIO, PaBHOM
Hyt0. 3ydeHune NBUKEHUS IIapyKa B BA3KOU
KUJIKOCTU.  V3ydyeHwe  JBMKEHUSI — Teda,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

##HPart## INTHAMUKA

2.2.1

[TpuHIIMI OTHOCUTEJILHOCTH TI'amunes.
IlepBplii 3akoH Herorona. HMuepuuanbHbie

CHUCTEMEI OTCUETa

222

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHI

223

Bropoi#i 3akon HprloToHa mjisi MaTepuanibHOU
TOYKM B HHEPLUUAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH Hplorona mis

MaTCpHraJIbHBIX TOUYCK

224

3aKOH BCEMHUPHOTO TSAroTteHus. Cuna TsHKeCTH.

ITepBas kocmuyeckasi ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus

CKOJIBXXCHHA 151 CcHhJia TPCHUA IIOKOA.

Koaddumuent tpenus. Cuiia conpoTHUBICHUS




IIpu ABUXKCHUU TECJIA B dKUAKOCTU HUJIU ra3ec

2.2.7

[TocTymarenbHOe M BpamiaTeIbHOE JBHKECHHE

a0COJIFOTHO TBép,I[OFO TCl1a

228

MOMEHT cuiIbl OTHOCUTEIBHO OCH BpAIIEHUS.
IIneqo cunbl. YcioBus paBHOBECUS TBEPAOIO
tena B UCO

229

TexHuueckue  yCTpOWCTBA:  MOMAIIMITHUKH,

JABWIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Tpaktuyeckue paboTel. M3yueHue NBMKEHUS
Opycka TI0 HAKJIOHHOW TUIOCKOCTH TIOJ
JEUCTBHEM HECKOJbKHMX cuil. MccrnemoBanue
3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAOIIMX
B jaedopmupyemMoll TpPyXHHE U PE3UHOBOM
oOpasrie, OT BENIMYUHBI WX jAehopMaIluu.
HccnenoBanue ycnoBuii paBHOBECUS TBEPIOTO

TeJa, UMEIOIIEro OCh BpaIeHUs

23

###PartH#3AKOHBI COXPAHEHU A B MEXAHUKE

NMnynsCc MaTtepuanbHOM TOYKH, CHUCTEMBI

2.3.1 MarepuaibHbIX TOYeK. Mmmnyinbc cunbl Hu
M3MEHEHUE UMITyJIbCca Tela
3o 3akoH coxpaHeHuss wummyiasca B HCO.
o PeakTuBHOE IBMKEHNE
233 Pab6ota cunbl
234 Mo1HOCTb chIbI
535 Kunernueckast 3Heprus MaTepUaJIbHOW TOYKH.
o Teopema 0 KHHETUYECKON PHEPTUU
ITorenunansHas »Heprus. lloreHumanbHas
36 SHEprus yOpyro ne(OpMUPOBAHHON
o npyxunsl. lloreHnmanbHass >Heprus Tena
BOJIM3M MOBEPXHOCTH 3eMIIU
[ToTeHnManbHblE U HENOTEHUHUAIbHBIE CHUIIBI.
537 CBs3b pabOTBl HEMOTEHLUHUAIBHBIX CHJI C

N3MCHCHHCM MEXaHUYECKOMH OHEPIUun

CHUCTCMBbI TCII. 3akoH COXpaHCHUA




MEXaHUYECKON YHEPTUU

2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHHS
53.0 TexHudeckue yCTpPOWCTBA: IBUKEHUE PAaKET,
o BOJOMET, KOIIEP, IPY’KUHHBIA ITUCTOJIET
[Ipaktnueckue paboTel. HM3ydeHue cBs3H
5310 CKOpPOCTEHl TeJ TMpu HEyHpyrom yjaape.

HCCJ’IG,Z[OBaHI/Ie CBsI3HU pa6OTBI CHIJIbI C

W3MEHEHHEM MEXaHHMISCKOM SHCPIrHHU TCJia

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

#i#Part####OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPHN

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH. bpoyHoBckoe
neuxenue. J{uddysusa. Xapakrep IBUKEHUS U

BSaHMOI[eﬁCTBI/ISI JacCcTHll BEIICCTBa

Mogenu CTpO€HMS Ta30B, XKUIKOCTEH U
TBEPABIX Tel HW  OOBSICHEHHE  CBOICTB

BEIIIECTBA HA OCHOBE ATHUX MOJIENICH

Macca wMonekyn. KommuectBo —BelecrTsa.

[TocrosnHass ABoraapo

TemmoBoe paBHOBecwe. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenbcus

Mognens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KNHETHYECKON

TCOpHUU UACAILHOI'O Ir'a3a

AOGcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOW SHEPIUu TEIUIOBOTO JBM)KECHUS

yactull ra3a. lllkana remnepatyp KensBuna

VpaBuenue Kianeiipona — MeHaeneena.

3akoH J/lanmbToHa

["a30BbIe 3ak0HBI. M30mpoLiECCHl B MAEaTBbHOM
ra3e C MOCTOSHHBIM KOJMYECTBOM BEIIECTBA:

u30TepMa, U30X0pa, H300apa

Texnuueckue YCTPOWCTBA: TEPMOMETD,

O6apometp




3.1.10

[TpakTnueckue pabotbl. M3mepeHue Macchl
BO3JlyXa B KJIacCHOM KomHare. Mccnenosanue
3aBUCUMOCTH MCKAY ImapaMeTpaMu COCTOSIHUA

pa3pexkEeHHOTro ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepMOI[I/IHaMI/I‘leCKaH CHUCTCMA. BHYTpeHHﬂﬂ
OHEPIUa TepMOHHHaMquCKOﬁ CHUCTCEMBI H

CIOCOOBI €€ U3MEHEHHUS

322

KonudecTBo TermnoTsl U pabota. BHyTpeHHss

SHEPTHUA OAHOATOMHOI'O UACAJIIBHOTO Ira3a

3.23

Buael Temmonepenayu:  TEMIONPOBOJHOCT,
KOHBEKIMA, U3JIydyeHHe. TermoéMKOCTh Tena.
VienbHas TEIIOEMKOCTH BellecTBa. Pacuyér

KOJIMYCCTBA TCIJIOTHI IPH TCILIONEPCaaUC

324

IlepBb1it 3aK0H TepmoanHaMuKu. [IpumeHeHne
IIEPBOIO 3aKOHa TEPMOJAUHAMUKHU K
n3onpoueccam. ['paduueckas mHTEpripeTanus

paboTsl raza

3.2.5

TennoBele MamwmHbl. [IpuHIUIIBL AEHCTBUS
TeryIoBbIX MamuH. [IpeoOpa3zoBanust sHEprun
B TemwIoBbIX  MammHaX. KoaddummeHt
nosiesHoro  nevctBus  (manee —  KIILM)

temioBoi MamuHbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpaTtumocTh  mpomeccoB B MPHPOJIE.
TemuoBbie JIBUTATEIH. DKOJIOrH4ecKue

HpO6JICMbI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JIBUIaTENb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAUJIBHUK, KOHAUIIUOHCD

3.2.8

[TpakTuyeckue paboTsl. 3MepeHue yaeabHOH

TEIIOEMKOCTH

33

##Par#H##AT'PEIATHBIE COCTOSAHUA BELIECBA. ®A30BBIE

ITEPEXO/IbI




3.3.1

[Tapoob6pa3oBanue u KoHaeHCanus. Vcnapenne
u KUIICHUE. VY nenbHas TeII0Ta
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPaTypbl

KUIICHUSA OT JaBJICHUA

332

AOcomoTHAsg M OTHOCHTEIbHAs BJIAKHOCTH

Bo3ayxa. HacelmenHsiil nap

333

Teépnoe TEJIO. Kpucrannuueckue "
amopbHbple Tena. AHU3OTPONHS  CBOWCTB
KpHUCTAJIJIOB. )KI/IHKI/IG KpucTalJbl.

COBpCMeHHBIC MaTCpHrabl

334

[InaBnenne u KpucTtalmu3anus. Y AeiabHas

terutoTa masneHus. Cyonumanus

335

YpaBHeHHe TEII0BOTO OamaHca

3.3.6

TexHuyeckue yCTpOWCTBa: TMTPOMETP H
IICUXPOMETP,  KaJOpUMETpP,  TEXHOJIOTHH
IIOJIy4Y€HHUsI COBPEMEHHBIX MaTE€pHaJIOB, B TOM

YUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTUHN

3.3.7

IIpakTrueckue paboTHI. N3mepenue

BJIA’JKHOCTH BO31yXa

SJIEKTPOAMHAMUKA

4.1

###Par##OJIEKTPOCTATUKA

4.1.1

DJeKTpu3anus Tell. JNeKTpudeckui 3apsa. JBa

BUA SJICKTPUUCCKHUX 3aps/10B

HpOBOI[HI/IKI/I, AUDSJICKTPHUKU u

ITOJIYITPOBOTHUKH

4.13

3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia

4.14

B3aumogeiictBue 3apsanoB. 3akoH Kynona

4.1.5

OnexkTpuueckoe  MoJie. HanpsokéHHocTh
ANEKTPUUECKOTO TOJISL. [TpuHuun
Ccymneprno3uiuu.  JIMHMM  HanpsSHKEHHOCTH

SJIICKTPHUYCCKOI'O ITOJIA

PaGota cmnm  2JIE€KTPOCTATHYECKOTO  TOJIS.

Ilorenuuain. PazHocTh NOTEHIIMATIOB

HpOBOI[HI/IKI/I U JUIJICKTPUKU B IMOCTOSAHHOM




aneKTpudeckoM — moje.  JludnexTpuueckas

IIPOHUIIAEMOCTD
DNEKTPOEMKOCTD. Konpnencarop.
4.1.8 ONeKTpOEMKOCTh  IJIOCKOIO  KOHJIEHCATOopa.
DHeprus 3apsHKeHHOr0 KOHJIeHcaTopa
TexHuueckue  yCTpOWCTBA:  3JIEKTPOCKOIL,
419 DIIEKTPOMETP, DIEKTPOCTATHYECKAsl 3allWTa,
o 3a3eMJIEHHE BJIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN ITPUHTED
41.10 IIpakTueckue paboTHI. N3mepenue

AIIEKTPOEMKOCTH KOHJICHCATOpa

4.2

#H#Par###TIIOCTOSHHBIN DJIEKTPUYECKHI TOK. TOKHU B

PA3JIMYHBIX CPEJJAX

YcaoBus CyHICCTBOBAaHUA IMOCTOAHHOI'O

4.2.1 ANEKTPUIECKOTO TOKA. McTounuku Toka. Cuna
ToKa. [locTosHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka Henu
423 DNEKTPUYECKOE COMNPOTUBIIEHUE. Y AENbHOE
o CONPOTHUBIICHUE BEILIECTBA
404 [TocnenoBarensHoe, napajuieJbHOE,
o CMEIIAHHOE COEIMHEHNE TPOBOIHUKOB
PaboTa anexTpuueckoro Toka. 3akoH Jxoyis
425
— Jlenua
4.2.6 MOIIHOCTB 3IEKTPUYECKOT0 TOKA
anekTpoaBwkymas cuna (mamee — DJIC) wu
427 BHYTpPEHHEE CONPOTHBIIEHUE MCTOYHUKA TOKA.
o 3akon Oma [ TONHOM  (3aMKHYTOIN)
anekTpudeckoit nenu. Koporkoe 3ampikaHme
DJNIeKTpOHHAs MIPOBOJIUMOCTH TBEPJBIX
408 METaJUIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJIJIOB oT TEeMIIepaTyphl.
CBepXITpoBOIUMOCTh
429 DJeKTpUYecKuid TOK B Bakyyme. (CBoiicTBa

AJIEKTPOHHBIX ITyYKOB




4.2.10

[TonynpoBogauku. CoOCTBEHHAS U TPUMECHAS
MIPOBOJIMMOCTh TMOJYIIPOBOAHUKOB. CBOHCTBA

p-n nepexona. [TonynpoBoaHHKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYEeCKM  TOK B 3JIEKTPOJIMTAX.
DIEKTPONUTHYECKAS JUCCOLaus.

DIIEeKTPOIHn3

4.2.12

DIIeKTPUUECKUI TOK B rasax.
CaMOCTOATEIbHLIA M HECAMOCTOSTEIbHBIN
paspsn. PaznuuHble THUIMBI CaMOCTOSITEIHLHOTO

paspsaa. Monnus. [1nazma

4.2.13

TexHuueckue yCTpOMCTBA: aMIiepMeTp,
BOJIBTMETP, peocTar, NCTOYHHNKHN TOKa,
AIIEKTpOHArpeBaTesbHbIe puoopHI,
3JIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BaKyyMHBIN MO/,
TEPMUCTOPBI u (hOTOPE3UCTOPHI,

MTOJTYTTPOBOTHUKOBBINA JTHOJI, TAIbBAHUKA

4.2.14

[IpakTHueckue paboTBhLI. N3yuenne
CMEIIAHHOTO COEJUHEHMSI PE3UCTOPOB.

Uzsmepenne OJIC UCTOYHMKA TOKa M €rO
BHYTpPEHHEro comnpotusieHus. Habmronenue

IEKTPOIIH3a

11 KIIACC

Kon Koanposepsiemoro
pasjiena 3JIeMeHTa

HpOBepﬂeMLIe JIEMEHTBI COACPKAHUA

4

SJIEKTPOAMHAMUKA

##HHPari#M AT HUTHOE I10JIE. DJIEKTPOMATI'HUTHAA MHY KA

4.3.1

ITocTtosHHRle Mar"uthel. B3aumopaeiicTBHe

IIOCTOAHHBIX MarHuToOB

4.3

4.3.2

MarnutHoe mose. BexkTtop MarHuTHOM
uHayknuu.  I[lpuHnun — cyneprnosunum.
JIuaun wmarnutHOM wmHAyknuu. Kapruna

JVUHUMA  MAarHuTHOM  MHAYKUMH  TOJA




IIOCTOSAHHBIX MarHuToOB

MarauTHoe 1oJje IMpOBOAHUMKA C TOKOM.
KapTI/IHa JIMHUM MOJas JJIMHHOTO IIpAMOToO

MMPOBOAHHMKA MW 3aMKHYTOI'0 KOJIBIHCBOI'O

4.3.3 MIPOBOJIHUKA, KAaTYIIKH C TOKOM. OmbIT
Opcrena. BzaumoeiicTBue NpoBOAHUKOB C
TOKOM
434 Cuita AMniepa, €€ MOlyJib U HallpaBJICHUE
Cuna Jlopeniia, €€ MOIyJib U HalpaBJICHUE.
JIBm>keHue  3apsOKEHHOM — YacTHLbl B
4.3:5 OHOPOJHOM MAarHMTHOM Tmone. Pa6ota
cuibl JIopeHna
43.6 SIBJIeHUE DIEKTPOMATHUTHON UHIYKLIIUHU
437 IToTok BEKTOpa MArHUTHOM UHIAYKLIMU
O/1C unaykuuu. 3aKOH 3J€KTPOMarHUTHOM
4.3.8 nHaykiuu Papanes
BuxpeBoe asnexktpuueckoe mone. IC
WHIYKIUA B TPOBOJHUKE, JBUKYIIEMCS
439 MOCTYTATENbHO B OAHOPOJIHOM MarHUTHOM
oJie
4.3.10 [IpaBuo Jlenma
NHnyKTUBHOCTH. SIBIIECHME CAMOUHIYKIUH.
4.3.11 OJ1C camouHAYKIIMU
OHeprusi MarHUTHOTO TOJsI KaTyIIKU C
4312
TOKOM
4.3.13 DNEKTPOMarHuTHOE T0JIe
TexHudeckne  yCTpOMCTBA:  MOCTOSIHHBIE
Mar"uThl, 3JIEKTPOMAarHMTHI,
4.3.14
AJIEKTPOJIBUTATEITb, YCKOPHUTETHN
AJIEMEHTAPHBIX YaCTHUIl, UHYKIIMOHHAS [1€Yb
[IpakTnueckue padoTHI. N3ydenue
4315 MarHUTHOTO TIOJSl KaTyIIKH C TOKOM.

Uccnenosanne aelicTBUA NOOCTOSHHOIO

Mar"ura Ha paMKy ¢ TokoM. MccnenoBanue




SIBJIICHUS OJ1 CKTPOMaFHI/ITHOfI HUHAYKIOUN

KOJIEBAHUMA 1 BOJIHBI

5.1

##HPart#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnass  cucrema. CB0OOmHBIE
kojeOanus. ['apMoHuueckne KoneOaHwms.
[lepuon, wacrtora, amrumtyaa u dasa

KoJIeOaHuil

[IpyxuHHBIA MasTHUK. MaTemMaTudecKui

MasiTHHUK

YpaBHeHHE TapMOHHYECKUX KOJIeOaHUU.
Kunemaruueckoe " OUHAMHAYECKOE

OIIMCAaHMUE KOJIeOATEILHOIO JABHOKCHUA

[IpeBpamenue SHEPTUU npu
rapMOHMYECKHX  KOJEOaHHUSX. Cas3b
AMIUIUTY 1Bl KOJIeOaHUi HCXOTHOU
BEJIMYUHBI C aMIUTUTYyJlaMU KoJyieOaHUU e€

CKOPOCTHU U YCKOPCHUA

KoneGartenbuplii  kOoHTYp.  CBOOOIHBIC
AJIEKTPOMATrHUTHBIC Kosie0aHus B
UleaTbHOM  KOJIEOATEIIbHOM  KOHTYpE.
AHanoruss MEXIy MEXaHWYeCKHMH U
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyna Tomcona

3aKOH COXpaHEHMsI PHEPTUU B HJCAIBHOM

KOJIe0aTeIbHOM KOHTYPE

BoiHyXIeHHbIE MeXaHUYEeCKHe KosaeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BrinyxneHHubie JJIEKTPOMAarHUTHBIE

KoJIeOaHus.

Ilepemennbii  Tok.  CHHycCOMJAJIBHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIITUTYJHOE U JAEUCTBYIOLIEE 3HAYCHHUE

CHJIBI TOKAa Y HAITPAKCHHUA




5.1.10

Tpanchopmarop. [IpousBoactso, nepenaya
U NOTpeOseHnue 3IIEKTPUUECKOW SHEPruH.
OKOJIOTUYECKHE PUCKU IPU MPOU3BOJCTBE
IEKTPUYECKOW  DHEPIUH. KynsTypa
UCIIOJIb30BaHUS AIIEKTPOIHEPTUH B

OBCEIHEBHON KU3HU

5.1.11

TexHuyeckue ycTpoiicTBa: celicMorpad,
ANEKTPUYECKUN 3BOHOK, JINHUU

QJICKTpOoIICpCaaq

5.1.12

[Ipaktnueckue pabotel. HccnenoBanue
3aBUCUMOCTH TIepHOJa MaJIbIX KoJeOaHun
rpy3a Ha HUTH OT JUIMHBl HUTH U MAaccChl
rpy3a. MccnenoBanue nepeMeHHOro TOKa B
LEeNU W3 MOCIEAOBATEIIBHO COEIUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa

5.2

#HHPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

MexaHuueckue BOJTHBI, YCIIOBHSI
pacnpoctpanenus. [lepuon.  CkopocTh
pacrpocTpaHeHHss W JUIMHA  BOJIHBIL.

Honepeque " IPpOJOJIbHBIC BOJTHEBI

522

#Hi#HPar### Nntepdepenius u qudpaxus

MEXaHUYCCKHUX BOJH

523

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa.

BricoTa Tona. TemOp 3ByKa

524

DJIEKTPOMarHuTHBIE  BOJIHBL. Y CIIOBUSA
M3JIYYCHHS]  DJICKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenranus BexktopoB E, B u U

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢C

525

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpaXXCHHE, MNpeJOMIICHHE, MOJIpU3aNys,
mudpakuus, uHTepdepeHuus. CKoOpocTb

SJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHnEe 3IEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY




5.2.7

IIpHHHHHLI pagruoCBA3 U TCIICBUICHUA.
PaﬂHOHOKaHHH. QHCKTpOMaFHHTHOC

3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl

528

TexHu4eckne yCTpOMCTBA: MYy3bIKaJIbHBIC
WHCTPYMEHTBI, yJIBTpa3ByKOBas
JUAarHOCTHKa B TEXHUKE U MEAMIIUHE,
pamap,  paJUMONPUEMHHUK,  TEJIEBU30D,

aHTeHHa, TenedoH, CBU-neun

53

##HPar##H#OII TUKA

5.3.1

IIpssMonIMHEHOE PaACIpPOCTPAHEHUE CBETA

B OJIHOpOJIHOM cpene. Jyd cBeTa

532

OtpaxkeHue CBeTa. 3aKOHbl OTPaKEHUS
cBera. [loctpoeHne M300pakeHHit B TIOCKOM

3epKase

533

ITpenomnenne cBera. 3aKkOHBI IPETIOMIIEHUS
CBeTa. AOCONIOTHBIH noka3aTeib

IIPETOMIICHUS

534

[Tonnoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHBIA Yroa MOJTHOTO BHYTPEHHETO

OTpaKEHUS

535

Hucnepcust  cBera. CIOXHBIA  cOCTaB

oenoro ceera. L{Bet

53.6

Cobuparoliue ¥ pacceuBarolIfe JIMH3bI.
Tonkasg nuH3a. POKYCHOE pPACCTOSIHUE H
ONTHYECKass  Cwia  TOHKOW  JIMH3BIL.
[Toctpoenne n300pakeHU B COOMPAFOIIINX
U pacceuMBalIIMX JuH3ax. Dopmyna
TOHKOM JHH3LL. YBEJIWYEHHE, JaBacMoe

JINH30U

5.3.7

[Ipenenbl NpUMEHMMOCTH T€OMETPUYECKON

OIITUKHU

5.3.8

Wntepdepenuss  cBera.  KorepeHTHbIE
UCTOYHUKHU. VYcenoBus HaAOIIOIEHUS
MaKCUMYMOB u MUHUMYMOB B

UHTEp(EPEHIIMOHHON KapTUHE OT JABYX




CI/IH(i)a?:HI)IX KOI¢pCHTHBIX HCTOYHUKOB

Hudpakims CBETA. JudpakimonHas

peméTKa. Ycnosue Ha6J'IIOI[eHI/I$I T'JIaBHBIX

5.3.9 MaKCUMyMOB pu MaJeHUN
MOHOXPOMaTHYECKOT O cBeTa Ha
TU(PPaKINOHHYIO PEIETKY
5.3.10 [Tonstpuzanus cBera
TexHudeckue YCTpOMCTBA: OYKH, JyIIa,
¢doroanmapar, NPOEKLUHOHHBIA ammapar,
5.3.11 MHKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
OITHKA, TU(ppaKknOHHAs peeéTKa,
HOJIIPOU T
IIpakTHueckue paboThbI. N3mepenue
5310 nokazarens npenomieHus. MccienoBanue

CBOWCTB  W300pakeHWMH B  JIMH3aX.

HaGmronenue aucnepcun cBeta

SJIEMEHTAI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnnBl TIPUMEHMMOCTH  KJIACCHYECKOU
MEXaHUKH. ITocTynartel TEOPUHU
OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTh
MOZAYJIS CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTEILHOCTH DUHINTEHHA

6.2

OTHOCHUTEILHOCTh OIHOBPCMCHHOCTH.
3aMeI[J'IeHI/IC BpECMCHU MW  COKpAIICHHC

JJITMHBI

6.3

DHeprus ¥ UMIYJIbC CBOOOTHON YaCTHUIIBI

6.4

CBsi3b Macchl C JHEprued U HMMITYyJIBCOM
CBOOOAHOM 4acTUIbl. OHEpPrus IMOKOs

¢BOOOIHOM 4aCTHIIBI

KBAHTOBAA ®U3UKA

7.1

##Par###JIEMEHTBI KBAHTOBOM OIITHUKU

7.1.1

®otonbl. Popmyna [Inanka cBsi3u SHEPrUU
doroHa ¢ ero uacToTOW. OHeprus u

HUMITYJIbC (POTOHA




OtkpeiTHE U uccnenoBanue Gorodddexra.
OnpITEI AT. CromeroBa. 3aKOHEBI

dboTtorpdexra

YpaBHeHue DOHHIITENHA s
doTtodrddekra. «KpacnHas TpaHUIIA

dotordpdexra

7.1.4

Hasnenue cera. OnbiTel I1.H. JIeOeneBa

7.1.5

XUMHYECKOE NEHUCTBUE CBETA

TexHuueckue ycTpoHCTBa: (POTOIIEMEHT,
dboTomaTYuK, COJIHEYHAs Oartapes,

CBCTOOHNOO

7.2

CTPOEHME ATOMA

7.2.1

Moznens atoma Tomcona. OnbBITEI
Pesepdopaa mo uccienoBaHuio CTPOSHUS

aroma. HnaHeTapHa;I MOACIb aTOMa

7.2.2

[Toctynater bopa. N3nyuenue u
norjouieHrue (OTOHOB MpH  IEPExXoje
aTomMa C OJHOTO YpPOBHA DJHEpPrMM Ha
npyroi. Buasl cnektpoB. Cnextp ypoBHeEH

OHCPIrur atomMa BOAOpOda

723

BonHoBEIe cBolicTBa 4yacTull. BOJHBI 1€
bponns. KopnyckynsipHo-BOITHOBOM
nyanmu3M.  Jludpakius AJIEKTPOHOB  Ha

KpHCTaIax

7.2.4

CHoHTaHHOE H BBIHYKACHHOC H3JIYUCHHUC.

YcTpoiicTBO M pUHLKIT paboTHI Jlazepa

7.2.5

TexHUUYeCKHe YCTPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

[IpakTnueckue  pabotel.  Habmronenue

JIMHEWYaTOro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonsl HaOMIOACHHUS U PErUCTpAllUU

SJICMCHTAPHBIX YaCTUIL]




7.3.2

OTkpbITHE  paguOaKTUBHOCTU.  OTBITHI
Pesepdopna mo onpeneneHuro cocraBa
pamuoakTHBHOTO  m3nmydeHus. (CBoiicTBa
anbga-, 6era-, raMMa-u3yueHus. BnusHue

PaaAruOaKTUBHOCTH HA JXHUBBIC OPraHU3MbI

7.3.3

OTkpplTHE  HPOTOHA U HEWTPOHA.
Hyxnonnas monens siapa ['eiizenOepra —
WBanenko. 3apsan sinpa. MaccoBoe uucio

siapa. M3oTonsl

7.3.4

Anbda-pacmna. DIIEKTPOHHBIHN u
NO3UTPOHHBIH  Oera-pacnan.  ['amma-
U3IyYeHUeE. 3aKOH  paJAMOAKTUBHOIO

pacraga

7.3.5

OHeprus CBsSI3U  HYKJIOHOB B sfpe.

SAnepubie cuibl. Jlegext Macchl sapa

7.3.6

Anepuble peakuuu. JleleHWe W CHHTE3

saaep

7.3.7

Snepubii peaxTop. TepmosinepHbIil
cunte3. [IpoOnembl U  MEpPCHEKTUBHI
AIEPHOM  DHEPreTUKH. OKOJIOTMUYECKHE

ACIICKTHI f[I[CpHOfI OHCPICTUKU

7.3.8

OnemeHTapHble  yacTHlbl.  OTKpbITHE
[IO3UTPOHA. DyHIaMEeHTAIbHbIE

B3aUMOJIEVCTBUS

7.3.9

TexHudeckue  yCTpPOMCTBA:  JO3UMETD,
KaMmepa BuibcoHa, sAIepHBI peakTop,

aToMHas oom0a

7.3.10

[Ipaktuyeckue pabotel. HccnenoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

dororpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nHoro Heba. Co3Be3nus, spKue

3Bé3I[I>I, IITaHETHI, UX BUAUMOC JIBUXKCHUC

8.2

Conueunas cucrema. IlmaHeTsl 3eMHOM




TpYHIIBI. IImaneThI-TUTaHTHI n ux
CIIYTHHUKH, KApPJIUKOBBIC IIJIAHCTHI. Marinie

Testa COTHEUHON CUCTEMBI

8.3

Coname, ¢otochepa wm  armocdepa.

ConHeyHast aKTUBHOCTh

8.4

Ucrounuk sneprun CoJiHLIA U 3BE3NT

8.5

3BE3bI, WX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBETUMOCTb, PajlycC, TeMIIeparypa,
170:¢ B3aUMOCBSI3b. Hunarpamma
«CTIEKTpAJIbHBIA ~ KJIACC —  CBETHMOCTBHY.
3BE3apl  IVIABHOM  MOCJIENOBATEJILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTB» IS

3BE37] ITIaBHOM MOCJIEN0BATEILHOCTH

8.6

HH#Par###BHyTpeHHee  CTpoeHHe  3BE3IL.
CoBpeMeHHbIE MIPEJICTABICHUS 0
MpOUCXOXKIeHNH W dBomoru  ConHia

3BE31. DTanbl )KU3HU 3BE3]

8.7

Mneunsii  Ilyrte — Hama ['anakruka.
CnupanbHasgs  cTpykTypa [ amakTukwy,
pacmpeneineHre 3BE€31, ra3a W IBUIM.
[Tonoxxenne u gaBwxenue ConHoa B
lNanaktuke. Ilmockas wu  cdepudeckas

noacucTeMbl [ aTakTUKu

8.8

Tunel ramaktuk. PaauorajakTUKd U

KkBa3apbl. UEpHBIE IBIPHI B ApaX TaJaKTUK

8.9

Bcenennas.  Pacmupenue  BceneHHOM.
3akon XaO6ma. PasOeranume TramakTHK.
Bo3pact u panuyc Bcenennoil, teopus
bonpmioro B3peiBa. Mogens  «ropsiueu

Bcenennoit». PenukToBoe usiyueHue

8.10

Macmrabnass ~ cTpykTypa  BcenenHoil.
Meraranaktuka. Hepeménnbsie npoGiembl

ACTPOHOMHUH







